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PRONUNCIATION 

T HE imitated pronunciations are intended to assist the reader 
in the enunciation of unfamiliar words, and necessarily, 
especially in the case of foreign words, only afford a rough approxi- 
mation to the actual sound The signs used are to be pronounced 
as follows — 


a 

. as a m hat 

0 

as o m not 

ah 

„ a in father 

6 

„ o m note 

a 

a m hate 

u 

„ u m but 

ar 

. , ar in hare 

it 

„ u in tune 

aw 

. „ o m more 

ur 

„ ur m lure 

e 

e 

• „ e in bell 
, , „ e in bee 

00 

So 

,, u in put 
„ oo m boon 

er 

. . „ qer m deer 

ou 

,, ow m now 

e 

fern herd, or 

u 

,, a in comma 


’’timbird 

th 

,, th in think 

1 

• „ 1 in bit 

dli 

„ th m there 

1 

. . „ i in bite 

gh 

„ ch m loch 

tr 

„ l m fire 

zh 

„ s in pleasure 


Other consonants are given their ordinary English sound. 



Cber-Araaffcia ? of Ihe Ecliptic 

Ober-Amaerna, Bavarian villa re the OMalts of Mar y Immaculate 
SStt ol Munich a lew m N of the established at Marseilles in 1315 
Austrian border Toys and potter> Obligation Days Of feast-days kept 
with crucifixes and various other bv the Homan Calliolic Church ina siml 
articles of p ety are made but the Urwaj to Sundays on which Catholics 
great interest of the place is the have to hear Mass an 1 abstain from 
1‘as.uon Hay produced once every 10 servile work In Copland thev are the 
years since 1634 and is inttsway ono Circumcision (Jan 1) the I piphany 
of the most remarkable dramatic per (Jan 0) Ascension Dav Corpus 
fcrmanccs in Europe attraction many C hnstu St I cter and Paul (Jan h») 
thousands of vt itori It ren events the Assumption (Vug 15) Ml ‘'amts 
the final events ol the life ol Christ Dav (Nov 1) and Chn tma* Day 



r» vlo ri y Set Ott Arnm rgo 

aDd is acted in the open air with the In Scotland St Joseph (Mar ID) and 
Creates possible reverence The the Immaculate Conception (Dec 8) 
players are villagers trained for months and in Ireland the Immaculate Con 
or even years The performance la ts ception and St Iatrick (Mar 17) axo 
about 8 hours and has in all several added 

hundred characters. Set also Mts Obliquity of the Ecliptic The 
Tories Passion Play eclipti is the circle round tho celestial 

Oblates members of the Roman sphere formed by the apparent motion 
Catholic Church who dedicate them of the sun The celestial equator is a 
selves to the service ot religion as sim lar circle formed by a cont nuation 
laymen as the Oblales of St Charles of the plane of the terrestrial equator 
founded in 1578 the O lates of St The ecliptic and the celestial equator 
Frances of Rome found d 1433 the are inclined to each other at an 
Oblatcs of Italy founded 1816 and angle of c **3 J This inclination is 




Oblivion 

called tlic Obliquity of the Ecliptic ; 
and it is the cause of the cycle of tin 
earth’s seasons ( q v ). 


8 Observatonw 

telling the movements of these', and 
for classifying and tabulating sti?o 
obiere ttions in such a manner as to 



THE CELESTIAL SPHERE 


Oblivion, or Indemnity, Act oi, see 
Indemnity, Act or 
Oboe, see Orchestra 
O’Brien, Kate (6 1809), Irish drama- 
tist and novelist She first came into 
prominence with the play Distinguished 
Villa (1020) Her novel Without My 
Cloak (1931) won the Ifawthornden 
Prize 

Observatories, Astronomical, institu- 
tions for the scientific study of the 
celestial bodies, for recording and fore- 


make these, and deductions from them, 
av ailable for v anous practical purposes 
Of the uses to which the results of 
astronomical observations have been 
put, the most generally understood 
and appreciated arc the computation 
of time [see Calendar), and the 
placing of navigation on a scientific 
basis {see Nautical Astronomy) 
Astronomical observatories existed 
m very ancient times m China and 
Babylon, and from these the heavens 


Observatories 0 

were studied to a remarkable degree of 
accuracy but apart from these their 
history begins with the establishment 
of an observatory at Alexandria m the 
3rd cent B c. Here Hipparchus of 
Rhodes discovered the precession of 
the equinoxes and later I'tolcmy com 
piled a catalogue of stars Observation 
of the heavens was continued during 
the Dark Ages and tho Middle Ages 
chiefly by the Arabs but their 
studies did not materially advance the 
science of astronomy beyond the dis 
COVenes of Hipparchus and Ptolemy 
The observatory of Tycho Brahe (q v) 
at Hveen founded in 1670 occupies 
an important place in the history of 
these institutions. It may bo regarded 
as the pioneer of modem observatories 
since the astronomical instruments in 
stalled by Tjcho were much superior 
m size and eflicieocy to previous in 
struments of the same nature From 
another point of view Tjcho s obser 
vatory marks the end of an era in 
astronomical science for it was tho 
last important observatory founded 
before the invention of the telescope 
The telescope ( q v ) was invented in 
1609 and this development quickly 
led to the foundation of a new class of 
observatories mostly in connection 
with various universities The Pans 
Observatory was founded in 1667 and 
the Greenwich Observatory in 1675 
Other important observatones are the 
following British Isles the Rad 
cliffe Observatory Oxford the Cam 
bndge University Observatory the 
Royal Observatones at Edinburgh and 
at Dunsmk Dublin France Mar 
seOles Nice Germany Berlin 

Kiel GCttingrn Leipzig Italy 
Rome Naples Milan Denmark 

Copenhagen Holland , Leyden 
fbfrgmwi Tbiussifci li'ki ariSe 'Itii 
singfora USA the Yerkes Ob- 
servatory Williams Bay the Lick 
Observatory California the Harvard 
University Observatory South /1/rica 
the Royal Observatory at Cape Town 
Australia Sydney Perth Mel 
bourne 

Construction and Instruments The' 


Observatories 
ideal situation for an observatory is on 
high ground where a dear view of the 
sky can most frequently be expected 
Tho main structural feature of an 
observatory is the dome containing 
the telescope A portion of this dome 
can bo opened so that the telescope 
may be directed at any angle from the 
vertical to the horizontal and the 
whole dome can be made to rotate so 
as to bring any point in the sky within 
the range of tho telescope further 
the speed of the dome's rotation is 
correlated with that of the earth s 
movement and the movement of the 
body under observation so that an 
uninterrupted view of this last can be 
automatically obtained A telescope 
mounted so as to rotate in this way is 
known as an Equatorial The Transit 
Instrument or Meridian Circle is a 
telescope which is kept constant in 
the observatory s meridian and is 
used m conjunction with a Sidereal 
Clock for measuring the exact time 
at which a body enters its field of view 
The above are the most important 
astronomical instruments though a 
large observatory houses many others 
for various measurements and ob- 
servations 

Time It has already been said that 
the computation of time is one of the 
mam purposes of astronom cal obser 
vation The period of the earth s 
rotation npon its axis i e a day can 
only be measured by reference to some 
heavenly body and reference to 
different kinds of bodies gives rise to 
different standard rotation periods 
If we take a fixed star for reference the 
earth s rotatory period docs not vary 
with its position in its otbit round tho 
sun and this gives us Sidereal Time 
Tor general purposes however it Is 
|miOTc-couvemeifi‘tu‘rJice‘hiirsuu'its‘bie 
point of reference giving us Solar 
Time but since the earth moves 
forward along its orbit while it is 
rotating it must make rather more 
than a complete rotation in order that 
a given point on its surface may face 
the sun after the lapse of a day 
Further the earth s speed in its orbit is 



Obsidian 10 

subject to variation, so that a solar 
day is not constant throughout the 
year , and it is therefore necessary to 
fix an average length for the solar day, 
upon which is based the reckoning of, 
for example, Greenwich Mean Time 
Midday is the moment of time at which 
the sun crosses the meridian of a given 
locality , therefore it occurs at different 
times on different meridians, and only 
places on the same line of longitude 
have the same Local 7 ime It is usual 
for a self-contained region to adopt the 
local time of the most important town 
within it as a standard, called Zoi.c 
Tttnc In Europe there are three 
standard times — Greenwich mean time. 
Central European time, and Eastern 
European time See also Astronomy 

Obsidian, acid volcanic igneous rock 
with a glassy texture due to rapid 
cooling, so that the crystals have no 
time to form In time, the tendency 
to crystallise may manifest itself, and 
the glassy rock may become converted 
into a stony mass Obsidians are 
usually red, green, or black, and are 
often vesicular in structure, owing to 
steam bubbles in the magma, which in 
an extreme case produce pumice ( q v ) 

Ocarmn, a small wind instrument 
consisting of a pipe pierced with holes 
for the fingers When played, it pro- 
duces a whistling sound less shrill than 
that of an actual whistle Usually 
made of terra-cotta but sometimes of 
metal 

Occleve (or Hoccleve), Thomas 
(e 1370-1450 ?), English poet, of whose 
life little is known Of his works, 
The Regcment of Princes, a homily 
addressed to Henry V, several moral 
tales in verse, and the Dialog with a 
Friend, are the best known They 
are of little value and fall far below 
those of Chaucer, whom he took as 
his model 

OcctiUahon, see Moon 

Oceama, general term for the great 
Pacific territories, extending from 
Australia to the most E of the Pacific 
islands, and from New Zealand to 
Micronesia It is divided into a num- 
ber of well-marked ethnological and 


Oceans and Sea 
geographical areas, notably Australia. 
Tasmania, Melanesia (the islands from 
Fiji to New Guinea), New Guinea, 
Polynesia (the islands E and N- of 
Fiji), and Micronesia, the groups N of 
New Guinea, and including the Philip- 
pines For details see AUSTFALIA I 
Nkvv Zealand , pAciric Islands, 
etc 

Oceans and Seas, the main divisions 
of the water which covers about three- 
quarters of the surface of the earth. 
Oceans are the large widely inter- 
communicating expanses, seas are 
smaller, communicating with the 
oceans by comparatively narrow chan- 
nels It is customary to admit five ’ 
oceans (1) the S or Antarctic Ocean; 
(2) the Pacific Ocean , (1) the Indian 
Ocean, (4) the Atlantic Ocean, and 
(5) the Arctic Ocean (qq v ), although 
the last is sometimes regarded as a sea- 

The total amount of water on the 
earth has been estimated at c 335 
million cubic m , most of which is in 
the salt oceans and seas 

In the open sea the average surface 
temperature varies less than 1°F 
between day and night, and between 
5° and 10° F yearly In the tropics 
it is above 80° F throughout the year, 
and in the Red Sea has been known to 
rise to nearly 100° F Whatever the 
surface temperature, at a depth of 400 
fathoms there is a practically universal 
temperature of 40° F or slightly less, 
and from this it declines slowly to the 
ocean bed 

The evaporation of the Red Sea 
greatly increases the concentration of 
salt near the surface, and the denser 
water thus formed sinks to the bottom 
and is replaced by fresher water from 
the Indian Ocean , but, as the salinity 
of the Red Sea remains constant, the 
salt water must pass out into the 
Indian Ocean by an undercurrent 
In the Black Sea, on the contrary, 
the great rivers supplying it furnish 
more fresh water than the evaporation 
removes, but, again, the unchanged 
salinity indicates an undercurrent, 
this time bringing salt water to the sea 

Wind pushes down the area of 



Oceans and Seas 11 Ocelot 

water against which it strikes thereby water from the \V coast of Africa across 
ridging up the adjoining portions as a the Atlantic into the Golf of Mexico 
wave the shape of which advances the level of which is raised to 3 ft 
before the wind though the particles above that of the Atlantic Hence a 
of water merely move up and down current of warm water the Gulf 
from trough to crest as may be seen Stream issues through the Strait of 
from the behaviour of floating objects Florida at a speed of 5 m an hour 
If a wave eaters the shallowing water it is 50 m wide and 350 fathoms deep 
adjoining land the upper part over It sweeps along the American coast 
laps the lower which Is retarded by growing wider and shallower and at 
friction against the bottom and about lat 40 N turns E diminishing 
finally curves over the wave breaking its velocity and passes along the \V 
The maximum speed at which a wave coast of Europe It is responsible for 
can travel is c 80 m an hour and the the mild climate of Great Britain and 
highest waves due to wind are c for the warmth and moisture of the 




CHIEF OCEAt 

vO ft from crest to trou h Earth 
quake waves may however be much 
larger Wind is also responsible for 
surface dnrt and by dnvmg w arm or 
cold water may set up currents duo to 
change of temperature such as the 
coll current oS the W coast of S 
America and the warm Gulf Stream 
from the Caribbean Sea The currents 
of th Indian Ocean change twice 
yearly With the monsoons but m 
general ocean currents are unconnected 
with surface drift and behave as if 
they were rivers flowing through the 
ocean 

In the N Atlantic there are two 
currents of primary importance 
The trade winds drive warm surface 


' «^Qim currents ES3 

I CURREN75 

S \V wind The other important 
current is the cold Labrador current 
which driven by N wind* from the 
Arch past the coast of Labrador 
and meeting the warm Gulf Stream 
o3 Newfoundland produces the fre- 
quent fogs of that coast It also 
bears the icebergs so dangerous to 
shipping 

Sri G H Fowler Science of the 
Sea (1912) Sir John Murray and J 
Hjort The Depths of the Ocean (1912) 
See also reports of the Challenger 
expedition 

Ocelot, the largest of the tiger-cats 
(qp) found in tropical America con 
s derably larger and more fiowcrtuUjr 
built than the domestic cat and hand 


Ochil Hills 


12 


Ode 


somely marked with chains of spots 
forming longitudinal stripes, on a 
ground-colour varying from grey to 
yellowish red, the former variety being 
called the grey ocelot and the latter the 
painted ocelot 

Octal Hills, group of lulls in Scotland 
extending from the R Icith to the 
Kirth of lay, culminating m Ben 
Cieuth (2 100 ft ) 

Ochre, generic name for a scries of 
naturally occurring mineral pigments 
which consists of various types of 
clays coloured with hydrated feme 
oxide 1 he natural colour of ochres is 
yellow, brown, or red, but a large number 
of intervening shades can be obtained 
by roasting and other treatments 

Oakham, or Occam, William o! 
(d c 1340), English Franciscan monk 
and schoolman, known as the Invin- 
cible Doctor, was born at Ockham in 
Surrey lie was a great exponent of 
the doctrine of nominalism as opposed 
to realism, and in his political writings 
supported the secular power against 
the Papacy He died at Munich 

O’Connell, Daniel (1775-1847), Irish 
patriot, known as “ the Liberator'* 
bom m Kerry At 23 he was called 
to the Irish Bar, where ho became a 
brilliant advocate He was greatly 
attached to the cause of Irish freedom 
and Catholic rights, and combined the 
two ideas by organising all Irish 
Catholics in an anti-English Associa- 
tion through the local priests Ho 
was Member of Parliament for Clare in 
1828 Emancipation was granted m 
the following year He advocated 
reform, and mobilised his followers in 
opposition to tithes, supporting the 
Whigs In 1841 he attacked the 
Union and the Conservative admini- 
stration of Peel To add force to lus 
demands he reorganised the Catholic 
Association, and was imprisoned for 
sedition in 1844 On his release his 
health was broken and his power cone 
A young revolutionary party was 
growing up that ignored him Three 
years later he died at Genoa on his 
way to Romo All his four sons sat in 
Parliament 


O’Connor, Thomas Power (184S- 
1020), Irish politician and journalist 
At tiio age of 21 ho came to London 
and joined the Daily Telegraph, coming 
into prominence with the publication 
of lus book on Disraeli m 1879. He 
became an ardent Insh nationalist, 
and represented Galvav in Parliament 
from 1880 to 1885 (afterwards being 
the Member for the Scotland Division 
of Liverpool). He continued his 
journalistic activities, and founded 
The Star in 1887 1 he Sun, bis next 

venture, was unsuccessful, but T.P ' s 
Weekly found its niche as an in- 
cxpensiv e literary and popular journal 
Generally known as T P , or Tay Pay, 
ho became very popular He was 
President of the Board of Film Censors 
in 1917, and soon after became the 
“father” (or senior member) of the 
House of Commons, rccciv ing in 1923 a 
presentation from all parties In 1924 
bo w as made a Privy Councillor He 
spent the lastyears of lus life m writing 
Memories of an Old Parliamentarian 

Octopus, a mollusc (q v) of the class 
Cephalopoda differing from the cuttle- 
fish and squids bj having eight arms 
and no shell or fins Ihey can swim 
backvv ards with considerable speed, but 
spend most of their time at the bottom 
of the sea, crawling slowly about the 
rocks They feed mostly on crabs or 
lobsters, and some reach a large size 
with an arm-span of 10 or more feet 

Octroi, a station at the entrance of a 
town or department for the collection 
of local dues and tariffs within a 
country The system is an ancient 
one m France, was abolished for a 
time at the Revolution but soon re- 
established, and is shll in force 
Articles of local consumption are 
taxable, with the exception of neces- 
sities A similar system prevails in 
Italy and Spam 

Oddfellows, see Frilmdly and 
Beneiit Societies 

Ode, a poem, not of great length, 
frequently of irregular or complicated 
lyrical form, usually written for some 
special occasion Hie term was origi- 
nally applied to the chonc songs of the 


Oder 1 

Greek drama and also to the poems of 
Pindar Sappho Horace etc A sus 
tamed note of exalted enthusiasm 
should be the dominant characteristic 
of an ode. 

Oder n\er rising In the Odergebirge 
in Northern Chechoslovakia and 
flowing first N\\ through part of 
Poland into Germany and then to the 
Baltic Sea which it joins by three 
arms at the Kleine3 Haft just N of 
Stettin The Oder is navigable for 
small craft from Ratibor and for 
largo vessels from Breslau It Is 
linked to the \ istula Spree and Havel 
by canals Under the provisions of 
the Treaty of Versailles the Oder was 
declared open to the traffic of all States 
through whose territory it flows 
Length 550 m 

Odessa, port on the Black Sea 
between the months of the Dnieper and 
Dniester It has extensive docks 
and harbours and there is a vigorous 
bade in the varied products of the 
district including cereals live stock 
timber wool and sugar There is a 
special harbour for the shipment of 
petroleum Local industries are salt 
machinery glass and preserved food 
Stuffs It is the chief port of the 
Ukraine Top (19 6) 475 400 
Odin, in Norse mythology the great 
est of the gods called also Woden and 
Wotan the protector of most arts and 
sciences and the wi elder of the 
thunder bolt. He is represented with 
one eye only the other one having 
been taken by M imi r as payment for 
a dnnk from his well V. ednesday 

is named after Woden 
Odysseus in Greek legend the hero 
of Homer s Odyssey called by the 
Romans Ulysses (on) 

•Ecumenical, belonging to the 
whole inhabited w orld applied gen er 
alfy to the whole Christian Church and 
specifically to the General Councils 
(sm Convert) of the Primitive Church, 
In the interpretation of the Roman 
Catholic Church an (Ecumenical 
Council must be pres ded over by the 
Ibpe or his representative 
CEdipus (E difCs] in classical legend 


3 Offaly 

a king of Thebes son of Jocasta It 
had been prophesied that he would 
kill his father who therefore ordered 
that he be destroyed at birth J ocasta 
his mother exposed him on Mount 
Cith.TTon but he was found and 
educated by the King of Corinth. 
When he was of age he travelled and 
meeting his father on the road 
ignorant of his identity quarrelled 
with and killed him Reaching Thebes 
he saved the country from the ravages 
of the Sphinx by answering the nddle 
it propounded For this he was made 
long and still ignorant of his own 
identity he married J ocasta. Ulb 
mately the oracle made dear the 
terrible mistake and in his grief 
(Edipus fled When he came to the 
place where he knew be was to die the 
earth opened and swallowed him up 
The legend is immortalised in 
Sophocles s two tragedies (Edipus 
Tyrannus and (Ldipus Coloneus 
(Enone [End NS] in classical legend 
a nver nymph who was gifted with 
powers of healing and married Pans 
before bis identity was known When 
Pans who had deserted her for Helen 
of Troy was wounded in the Troian 
War she refused her aid and he died 
before her eyes. She was so gnef 
stneken that she committed suicide 
fEnothera (or Eiening Primrose) 
hardy annuals or biennials with large 
entire ovate leaves and erect stems 
bearing racemes of large yellow white 
or rose fragrant flowers which open 
only in the evening 
Oesel, see Saare Maa 
Offs (d ad 796} King of Mercia 
(from 757) seems to have exercised 
authonty over the kingdoms of Kent, 
Sussex and Wessex as well as over 
Mercia Evidence of this is found m 
his appropriation to the see of Lich 
field of much of the power ol the 
Archbishop of Canterbury He is 
thought to have been the builder of 
Offa s Dyke (? c ) 

Offaly (formerly King s County) 
Irish I ree State county between ft 
Meath on the N and Leix on the S- 
Except for part of the Slieve B 



Offo’s Dyke 


11 


OTlattff? 


Mountains m the S and Croghan Hill 
m tlic N E , the surface is flat, and 
consists in the centre' of the extensive 
Bog of Allen The chief rivers nre the 
Shannon, which marl's n part of the 
Western bordoi, and the Brovin 
Agriculture is the staple occupation 
Oats, barley, r>c, potatoes, ami other 
vegetables arc "grown and there are 
large pasturage areas, where cattle, 
sheep, and pigs arc bred in consider- 
able numbers There arc no industries 
of importance Communications nre 
good, and the Grand Canal is of 
value in tins respect The prin- 
cipal towns are Tullamorc, tin counts 
town, Phihpstown, and Bunaghor In 
various parts of the county are a 
number of interesting ruins, including 
the Seven Churches of Clonmac Nois 
Area 771 sq m , pop (1028) 52,000 

OBfl’s Dyke, earthwork on or near 
the English-Wclsh border, supposed 
to have been constructed c 770 by 
Offa, King of Mercia (757-790), from 
the Wye to the Dec to protect Ins 
frontiers m times of war and to servo 
as a boundary m times of peace 

Offenbach, Jacques (1819-1880) 
French composer of light operas, bom 
at Cologne, studied at the Paris Con- 
servatoire Conducted at the Thiffitre 
fran£ais, and produced Pepiio un- 
successfully in 1853, but had a senes 
of successes with such works as Orbhcf 

n7nJ :n/ n S La DeUe 

(1804), Barbe-Bleue (18GC), La Vie 

La Grande Duchesse 
(1807), Madam I'avart (1870), and the 

(Talcs of Hoffmann), which has become 
“0 most popular of all lus works 

Offertory, alms collected from a 
congregation at a religious service In 
tto Roman OatholH: Church the offer- 
tori' is a chant sung while the priest 

nf° U ‘, C e ]? metUs - ln the Church 
of England, the sentences read at 
Communion during the collection oi 

Office, Holy, a Congregation of 
Cardinals (q v ) of the Roma! Cathobc 
Church whose duty it is to protect 
tte punt y the faith and take 


measures against heretical opinion 
They are also in charge of the index 
of Prohibited Boole See IWDt 
Ljiworum PnomniToitUM 
Officer, one who holds anj’ official or 
adinirii-itratuc position, and especially 
one who holds the King’s Commission 
in the 'Wny or Navy, the v ord basing 
acquired the latter significance in the 
late ICth cent. Military officers on 
full pay may not become company 
directors or municipal officials Ihty 
may not lease the country without 
special permission See also Rant. 

Officers’ Training Corps, an organisa- 
tion formed in March 1008 1 or the 
pros mion of military training in schools 
and universities The senior division 
of the O T C is drawn from the univer- 
sities, the junior from public schools 
Military drill, musketry and signalling 
courses, camps, and other activities nre 
undertaken Members of the O TO- 
take examinations qualifying thtm for 
a proficiency certificate. This certifi- 
cate allows" exemption from part of 
the examination for officers in the 
Territorial Army and Reserve force, 
to which many members progress 
The O T C supplied 35,000 officers m 
the World War 1 he King is Ccloncl- 
m-C!ncf Sec also Cxocr 

Official Secrets Acts (1011 and 1920 ). 
By these Acts it is made an offence to 
communicate any military or naval 
information, documents, models, plans, 
etc , to anyone to whom it would not 
be in the public interest to make such 
communication, or to Spy in a ’* pro- 
hibited place," arsenal, dockyard, 
office, etc , belonging to the King 
Offset Measurement, sec SuRvrvir-o 
Offset Printing, see Lithographs' 
O’Flaherty, Liam, Irish novelist, is 
the author of 7 he Neighbour’s Wife. 
The Informer, The Assassin ( 1928 ), 
Two Years ( 1930 ), The Pmtlan . Sfor- 
retl ( 1932 ), and other novels and 
volumes of short stones He has 
specially made his own the short story' 
of animal life in nature without human 
characters His stones of Irish life 
are sometimes exaggerated, but always 
powerful , they show the influence of 


OgTlty 18 Ohio 

Dostoievsky though lacking his gift a minister in the provisional govern 
for characterisation ment He established the Civic Guard 

Ogilty John (1 600-16 iC) Scots in his capacity of Minister of Justice 
author was satirised by Dryden and in the Irish I ree State Government 
Pope He was chiefly known for his was called to the Irish Bar in 19 q 3 and 
translations of \ ergil Homer and in 19 q 7 became Minister for External 
JC .% op He settled in London and alter Affairs In June ot the same year he 
the Great Fire (1GG6) set up a printing was shot dead at Booterstown as a 
press and published many fine volumes result of the hatred he aroused by his 
0 Grady Standuh James (1840- stem measures when Minister of 
19 S) Irish historian his antiquarian Justice 

studies had a great influence on the Ohio (1) American State bounded 
Celtic revival They include a History N by Lake Erie S by I entucky E 
of Ireland The Heroic Period (1878) by Pennsylvania and V* Virginia and 
and Ctuulatn and his Contemporaries V> by Indiana The surface consists 
(18b0) and many historical romances of an extensive plain crossed from 
dealing with the same early period S W to N E by an irregular range of 
Among his novels are Ulrich the Ready low hills forming a watershed between 
(1896) and Fed Hugh s Captivity tho drainage towards the lake and 
(1889) that towards the Ohio I< which with 

0 Higgins Kenn Christopher (189 - its tributaries waters much of the 
10 7) Irish politician bom at Strad surface There are rich deposits of 
bally educated at Clongowes St coal and iron and iron and steel 
Patricks College Carlow and the industries for which Ohio ranks second 
National University of Ireland He in the U S A 

was articled to a solicitor and joined Agriculture is widely distributed 
the Sinn Fein movement in 1918 alter and large crops of cereals and fruit are 
the Easter Rebellion Elected member grown the latter supplying the can 
for Queen s County in 1018 while he nmg industry More than a mitlion 
was still in pnson in 19 ° he became an 1 a half cattl and - million pigs are 
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raised there, providing material for 
the dairy and meat-packing industries 
The output of Ohio is aided by the 
transport facilities offered by lake and 
rivers, as well as the highly developed 
road and rail systems Many in- 
ventors have sprung from Ohio , and 
there is a saying " Some men are 
born rich, some men arc born lucky, 
and some men arc born in Ohio " 
Area, 41,000 sq m , pop (1030) 
0,640,700 

(2) American river, one of the chief 
tributaries of the Mississippi After 
receiving the Allegheny and 
Monongahola Rs at Pittsburgh the 
stream flows S W along the borders 
of Ohio and Indiana, and joins the 
Mississippi at Cairo With its numer- 
ous tributaries it waters some 200,000 
sq m , and is navigable from Pitts- 
burgh Length, c 900 m 

Ohmmeter, see Electrical Measur- 
ing Instruments 

Ohm’s Law, sec Electricity 
Ohnet, Georges (1848-1918), Trench 
novelist, was born in Paris, and after 
the Franco-Prussian War edited sue- j 
ecssively Le Pays and Le Conshtu- ' 
ttonnel In collaboration with Dcnay- 
rouze he wrote a play, Regina Sarpi, 
1875 His first novel, Serge Paninc, 
appeared in 1881, and in the following 
year he wrote Le Mattie t le Forges, 
which was successfully dramatised in 
France and England, where it was 
played for years as The Ironmaster 
He wrote many other romances 
characterised by melodrama and pas- ! 
ston 

Oil. With the invention of the in- 
ternal-combustion engine by Daimler 
in 1880, oil rose Irom the status of a 
product used for primitive heating, 
lighting, and lubrication to one of 
primary economic importance 

Crude oil as brought from the well 
is separated into petrol (gasolene), 
parafhn, and fuel oil In early 
motoring days the only demand was 
for petrol, and the other products 
were wasted After 1914 fuel oil was 
burned under boilers like coal, and was 
considerably used for shipping 


on 


The first process m finding oilfield: 
is prospecting, which is done principally 
by surface examination and the dis- 
covery of subterranean rocU-forffla 



Toners in a modern Oil Refinery PwfJJ 
etching in the collection oi the Guardian Trust u 
Cleveland, Ohio 

Drilhi 


tions with the seismograph 
is then begun, and, where an oil b< 
has been tapped, the pressure usual 
forces oil to the surface in the m 
instance, and if the pressure ai 



Oil ftnVcr 

volume of oil arc very great a gusl 
is formed 

The production of a field rises ll 
v ery short time to its maximum, wh 
may be as much as 100,000 barrel 


02 17 03 

day II* output then drops at £r»t severely restricted in output in con 
rapt y and aftcivardv more sic I) trast to American exploitation The 
The transport both of crude and oilfields o! the remaining important 
refined oils is hlghlv organised On producer Rumania are alto largely 
Uml oil is convtved by a SvnUnt of exploited b) ltntixh capital < 'tna!l 
pipe-lines (j t | which *i cor po*c<l of outi uts are regut red by otner S 
gathering and trunk lint* much like a American and 1 uroptan ct untn i 
railway system and is controlled by World production for 19 1 10 J and 
pumping Stations 183 was as follows 

The distribution of od production . . - - 

vanes great!* from vevr to year as | / v.. m B Ttl 

diflerent areas too and dec! ne in ira ' - 

portance Prom the time of the ____________ _____ lrt * ,,TS I IJ3 * 

earliest intense* e drilling however llir , s lyi j 7 

hinted State* ha* con i tantiv sup Kj«a { o s i m 

plied about "O per cent oftheworlts ' U ' u 1 ' 151 I *>s 

production J <al " “ ii « I « 

One of the efief features of post i im is | ct IJ 

War oil production has been the rapid i* < J» fc* i indit , ii « j » 

nso of \ cnezue a »h ch increased its 0,11 " * T ___ 

out, ut from half a million boiTcl* tn WutM ms ms »»o 

19 > to 1.7 millions in 1930 

1 uavia under the live \ ear Din ~ Ti UrTtl *1 »> »« is Imperial 
*P otted her Transcaueasnn oilfields 

ntensively aril raised production Tl e problem of over production due 
rom 80 million barrels in 10 % to 13S to competitive methods has recently 
atDioas In 1971 thus Ukiti" second been attacked by international agree 
dace to America 1 crsia and llurma meats to which all important export 
mler XlrKith control have been m a producers now subscribe 
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Oil-beetle, a large blackish ground- 
beetle related to the Blister beetle and 
taking its name from the oil it exudes 
from its joints when handled The 
larva;, hatched on the ground climb 
plants and attach themsches to bets 
which carry them to the hive, where 
they feed on the honey and complete 
their grow til 

Oilcake, see Agriculture , Cattle 
Oil Gas, obtained by the vaporisa- 
tion of mineral or other oils It is also 
known by the name of the system bv 
which it is produced , c g Blau gas, 
Pintsch gas (qq v ) 

Oils, Essential, see Essential Oils 
Oils, Fnts, and Waxes 1 he ex- 
pression " oil ” as used here includes 
only the fatty oils, which are distinct 
from other substances to which the 
term " oil " is applied such, for 
instance, as the mineral oils (see undo 
Petroleum) and the volatile oils from 
plants (see Essential Oils) 

Fatty oils arc composed of glycerides, 
together with small quantities of other 
materials, such as sterols and pigments 
In plants the fats arc concentrated 
almost entirely in the seeds or fruits, 
but animal fats are distributed over 
the entire body, being most prevalent 
m the abdominal wall 


In addition to the distinction b- 
their origin as animal or vegetable 
oils may also be divided into drying am 
non-drying The drying oils arc thos 
which when exposed to the air form ; 
plastic film This property is of grea 
value, inasmuch as it permits thes 
oils to be used m the manufacture c 
paints and varnishes The drying oil 
arc almost entirely of vegetable origir 
A special class of animal oils' 3 c 
great scientific and economic interes 
includes those obtained from mann 
animals These oils may be divide- 
into three classed (a) those obtarae 
from the bodies of fish, such as mer 
nation oil , (6) those obtained from th 
liver of fish, e g cod-liver oil , and |, 
those obtained from the blubbers c 
marine mammals, such as whale oil 
An interesting group of vegetable oi 
deserving special mention include 


those obtained from the seid3 of plants 
of the botanical family Flacourtiaeeaf 
The principal members of tins group 
that arc of commercial value are 
chanlmoogra oil and hjdnocarpus oil, 
which possess strong curative action in 
leprosy 

The use to which an oil or fat is to 
be put determines the type of refining' 
treatment that it receives. In nearly 
nil cases, except when the raw material 
is absolutely fresh and m first-class 
condition, the oil contains traces of free 

fatty acids liberated by the decom- 
position of the glyccndcs of which fhc 
oil is composed 

The use of fatty oils for lubricating 
purposes, whilst at one time wide- 
spread, is now very much less so, owing 
to the greatly supenor 'products 
obtainable from petroleum The only 
fatty oil that is of importance from 
this point of view is castor oil, which 
is still used to a very large extent for 
the lubrication of the better class of 
petrol motor, such as that used in air- 
craft and high-grade motor vehicles 

The adulteration of oils and fats 
used at one time to be very prevalent, 
but now, owing to the great develop- 
ment of this branch of analytical 
chemistry- the practice has considerably 
decreased "1 he analysis of oils and fats 
is carried out very largely by determin- 
ing certain constants, both physical and 
chemical, for a large number of oils, so 
that by comparing the constants of a 
sample with those know n for a genuine 
oil it can be seen whether there is a 
reasonable degree of agreement or not 

The unsaponifiable, or non-fatty 
portion, of oils and fats seldom exceeds 
about 1 fi per cent It is often, how- 
ever, an extremely important portion, 
since it contains in many cases the 
fat-soluble vitamins which arc so 
necessary to human health The fat- 
soluble vitamins which have so far been 
identified are A, which is anti-xeropli- 
tlialmic, anti-infective, and growth- 
promoting , D, the anti-rachitic 
vitamin, and E, the fertility factor. 
The last-named, which, is found m the 
oils obtained from the germs of cereals, 
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as not as yet been proved to have an\ Halibut luer oil which has lately 
hysiological action on man and so it come into prominence is the richest 
ill not further be considered known source of vitamin A and m fact 

The oils that are richest fn vitamins most fish liver oils contain one or both 
i and D ate the hi er oils of fishes and of these essential substances 
t Is this that makes these oils of great II axes These are substances which 
nediciual value The best known and whilst similar to the fats in appearance 
nost widely used is cod hi er oil and phj sical properties axe chemically 
fhieh is highly active in both vitamins distinct Tbe fats are a combination 


table of nit chief oils and fits 
A V KOTIKS Oil* KD F*TS 
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of glycerine (a tnhydne alcohol) with 
three molecules of fnttv acid, whereas 
the waxes consist of a compound of a 
monohydric (in a \ery few waxes a 
dihjdnc) alcohol with a fatty acid 
As m tile cast of the fats, w axes are 
obtained both from animal and vege- 
table sources, and there are also mine r al 
waxes, such as montan wax, which arc 
jn reality the remains of fossilised 
■vegetable products Paraffin wax is 
chemically not a wax at all, since it is 
a mixture of hydrocarbons 

The principal solid animal waxes arc 
beeswax, winch is used for polishes and 
candles , and wool ‘'fat," from winch 
lanolin for ointments is manufactured 
Ihe only vegetable waxes of com- 
mercial importance arc carnauba wax 
and sugar-cane wax They arc em- 
ployed in the manufacture of candles, 
polishes, and gramophone records 
The vegetable waxes occur as exuda- 
tions on leaves and fruits 

Consult Chemical Technology 
and Analysis of Oils, Tats and 
Wares, by J Lewkowitsch (Oth cd , 
London, 1922) , The Industrial 
Chemistry of the Pats and Waxes, by 
T P Hilditch (London, 1027) 

Oils, Mineral, see Pethollum 
Oils, Volntde, see Essential Oils 
Oise [w'AHZ], French department 
immediately S of Somme, lying largely 
within the basin of the Oise R file 
surface is flat, and fairly well irrigated 
with a sufficient rainfall for agriculture, 
which forms the main occupation of 
the people and produces crops of 
cereals, sugar-beet, and vegetables 
There arc extensive pastures, and a 
large dairy industry, while a number of 
rich forests provide timber for furni- 
ture and similar industries Except 
for clay and build-ng stone, mineral 
deposits arc few , but there are sev oral 
tliriving industries, of which the most 
notable are textiles, iron and steel, 
chemicals, and woollens Sugar and 
cider making arise from the natural 
products Beauvais is the capital, and 
Creil, Senlis, Clermont, and CompiOgnc 
are the largest towns, Mineral springs 
occur at Chantilly, Pierrefonds, and 


0 Oklahoma 

chew here. Aren, 2,270 rq m> , pop. 
(1921) 407,400. 

Okapi, the only living rcprc'entative 
of the Giraffe family, except the 
giraffe itself, Irani which it differs by 
its smaller m.’o, comparatively Short 
nc<k and legs, and its colouring, the 
hodv being blackish chestnut, the head 
moMh greyish fawn, and the legs and 
thighs siii’dly striped with black and 
white APo thcrc is little difference in 
size between the sexes, the height at 
the shoulder being about 5 ft , but the 
female is hornless, whereas the short 
horns of the male have the tip bony 
and uncovered by skin The okapi 



Okapi 


lives m couples in the Congo forest and 
feeds on foliage 

Okhotsk, Sea of, small portion of the 
N Pacific off the E coast of Siberia 
It is joined to the Sea of Japan by the 
Gulf of I artary, and extends E as far 
ns the Kuril Islands 

Oklahoma, American State bounded 
N by Kansas, S by Texas winch 
also forms its W boundary, and the 
Red R , and E by Arkansas and 
Missouri The conditions of soil, 
climate, and water supply’, mainly 
from the Arkansas and Rod Rs 
with their tributaries, arc well suited 
to agriculture, and very large crops 
of cereals, cotton, and fruit arc raised 
Iherc is extensive pnstnrclnnd, with 
more than a million cattle, and many 
pigs Since the comparatively recent 
discoveries of its petroleum supplies, 
the centre of Oklahoma’s wealth has 
shifted from agriculture to minerals, 
and it is now m the front rank as an 
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Oil producing State with an average the former countries m the expectation 
annual production of c 200 million that the movement would be wider 
barrel! than it in fact turned out to be Old 

Coal zinc and lead are all v, orked Catholic communities still exist in 
These nch resources to which the quan certain European countries but the 
tity of good timber available must be movement has not grown The} are 
added have helped to bring the m friendly relations with the Church of 
State well to the fore industrially England 

Flour milling metal founding cotton Oldenburg republic of Germany con 
goods and dairy produce all provide sistmg of the three geographically 
large revenues The chief towns are disunited territories of Oldenburg 
Oklahoma city the capital Tulsa LQbeck and Birkenfeld The first 
and Muskogee Area 70 000 sq ra of these extends from the North Sea S to 

pop (1030) 2 400 000 Hanover the second is a small E 

Old Age Pensions, set Pensions portion of Hob tern and the third is a 
V. mows Orphans and Old Age district immediately N E of the Saar 
Old Bailey in Central Criminal The chief rivers are the \\ es*.r the 
Court Hunte and the Haso The surface is 

OldcAZtle Sir John (<f 1417) English fiat and in places marsh} On the 
leader of the Lollards (the followers moorlands largo numbers of rather 
of John NVvchffe) and the sup- coarse-w ooled sheep are kept There 
posed original of TaLstafl in Shake are no minerals of value and the main 
speares Henry IV became friendly industries chiefly earned on at Olden 
with Prince Hal in the Welsh wars burg the capital are 1 ather ma 
and served in France In 1411 He was chuiery and brewing and textiles 
sentenced in 1413 to be burnt to There is a fairly brisk trade with the 
death for heresy but he escaped city of Bremen Under the republic 
from the Tower of London and led an established m 1918 government U 
unsucce*!ful conspiracy to seize the administered by a single elected House 
lung and establish a commonwealth the Landtag consisting of 40 members 
In 1410 he took part in another plot elected ever}’ 3 years Area ‘*•'00 
but was captured two } ears later and sq tn pop Mo 000 
hanged and burnt in St Giles s Fields Oldham, industrial town In Lan 
lie figured in the old play Tit cashire The textile industry is of 
Famous Victories cf Henry 4 on pre-eminent Importance and others of 
which Shakespeare based bis Henry JY note are engineering and metal 
but the name of 1 aUtaf* was subati founding The growth of the town is 
toted In I„9S when that play was modern and the principal buildings 
printed He was regarded as one of the are the Town Hall Library and art 
first Engli h martyrs for religion gallerv l*op (1031) 140 300 

Old Catholics, a sect which arose as a Olihad, John (1633-1683) English 

result Ol the protest of certain Itoman satirical poet wrote in urutaUOP of 
Catholics ltd by lit Dolhnger of Juvenal Ha Jwsu and 
Munich against the definition of Papal tions appeared in 1683 
Infalhb lity by the \ atican Council in Old Maid, a card game for any num 
18 0 After a public repudiation cf ber of platers Tfce Queen of Hearts 
the definition at Nornbcrg in the is removed from the pack of fi* cards 
tame year IXIhoger was excommoni and the remainder are dealt. Any 
Cited and tn 18 1 at a conference cf pairs It $ 3 Tens 5 Queens) fa a 
hu supporter* Exposition was affrmed hand are tail face dowuwarts to the 
The church liad lo 1-wtts In Germany tab e Each plaver tn turn then effera 
11 illaod Switzerland and to a lcis hi cards, fare down, to lua left load 
extent in I ranee and received Boise ceijtibour who draws one at nni.ora 
support from the secular authorities hi Pairs are discarded as •oou.-ertTwat.'- 
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and play continues till all cards have 
been paired, except the odd Queen, 
the holder of which is " Old Maid ” 

Old Man’s Beard, sec Clematis 
Oldnnxon, John (1673-1742), Eng- 
lish historian, was the author of several 
works of little merit and of a Critical 
History of England (1726) He is 
best known as one of the victims of 
Pope's satire in the Dunctad 

Old Pretender, The, see Pretender, 
The Old 

Old Red Sandstone, sec Devonian 
System 

Old Testament, the collection of 
Jewish sacred writings constituting, 
with the New Testament (q v ), the 
Christian Canon of sacred literature 
It is made up, in the version used by 
Protestant Christians, of 39 books, 
its contents being the same as those 
of the Hebrew Bible, though differ- 
ently classified The version in use 
by Roman Catholics (the Vulgate and 
the translations therefrom) includes 
certain other writings which do not 
form part of the Jewish Canon and 
to which Protestants grant only a 
minor degree of authority (see 
Apocrypha) 

The language of the original was 
Hebrew, save for a few small portions 
which were written in Aramaic By 
the Jews the Old Testament is divided 
into three parts, (i) the Law (Genesis 
to Deuteronomy) , (n) the Prophets 
(considered as 8 books, i c Joshua, 
Judges, Samuel, Kings, Isaiah, Jere- 
miah, Ezekiel, the Minor Prophets) , 
(m) the Writings (eleven books, i c 
Psalms, Proverbs, Job, Solomon’s 
Song, Ruth, lamentations, Ecclesi- 
astes, Esther, Daniel, Ezra — including 
Nchemiah — and Chronicles The 
modern division into chapters is 
not earlier than the 13th cent a d , 
and is said to have been made by Hugh 
of St Cher The verse divisions date 
from the 16th cent 

The separate books of the Old 
Testament are dealt with m this work 
under their ov r n titles Modern criti- 
cism has shown that traditional belief 
as to their authorship and date of com- 
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position can seldom be substantiated , 
perhaps the earliest of the separate 
books is that of Amos, which u r as 
written in all probability c 760 B c , 
while parts of the Psalms may well 
be as late as the 2nd cent b c 
The first translation of the Old 
Testament into another language was 
probably the Septuagmt (qv) made 
for the benefit of the Greek-speaking 
Jews of Egypt in the 3rd cent bc 
See also Bible. 

Consult Hastings, Dictionary of 
the Bible , G F Moore, Introduction 
to the Old Testament , C F, Kent, 
The Student's Old Testament 
Oleaceas, family of trees or shrubs, 
typified by the olive and including the 
pnvet, jasmine, ash, and lilac (qq v ) 
The branches often end m conspicuous 
buds, and bear opposite, simple or 
compound leaves and clusters of 
flowers There are about 600 species, 
many of which occur in the E Indies 
Oleander, flowering shrub belonging 
to the family Apocynacene, with long 
dark-green leaves and a woody stem 
and fragrant white, cream, or rose 
flowers It is a greenhouse shrub, 
introduced about 1600 from the East, 
and requires an enriched sandy loam 
soil and a temperature of about 55° F. 
It is propagated by cuttings 

Oleasters, hardy deciduous and ever- 
green shrubs introduced into Britain 
in 1633, the evergreen from China and 
Japan, the deciduous from America, 
for their ornamental leaves, which are 
green or variegated with white They 
grow in ordinary soil in open and 
fairly dry situations, and are propa- 
gated by cuttings made in Sept and 
begun in sandy soil m a cold frame 
Olefines, generic name given to 
unsaturated hydrocarbons of the ali- 
phatic series which contain one double 
bond They possess the general for- 
mula C„Hj* and are designated by the 
termination cne ” In many ways 
they resemble the paraffins (q v ), but 
chemically they are considerably more 
reactive, (Methylene, CH S , is unknown 
l! J the free state and exists only in 
the form of a radical ) The lowest 
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members of the series from Cj to C« are part of the continental Eocene The* 
gaseous those from C§ to C« are resemble those of France where 
liquids whilst th» higher members are however the succession is complete 
solid and includes the Fontainebleau Sands 

01 earn, the Latin word for oil In Belgium and Germany there is a 
Is often applied to fuming sulphuric good development of Oligoccne the 
acid that is sulphuric acid contain German deposits including the famous 
mg dissolved fn it free sulphur tn Baltic amber and the Brown Coal 
oxide See also Sulphuric Acid Only the lowest Oligoccne is developed 

Oligarchy government by a limited in the Alps Oligocene beds are found 
number of persons as opposed to in the Pyrenees Carpathians Balkans 
democracy (q v government by all and S Russia -whence they stretch 
classes) and monarchy (government through Persia and India to Burma 
by one person) The term includes Fauna of the Oligocene and Eocene 
aristocracy (q v ) In ancient Greece were similar Mammals are chief 
there was a wide cleavage between the fossils The ancestors of the rhino 
oligarchic States led bv Sparta and the ceros horse and elephant appeared 

democratic States led by Athens ( see at this time and fossil carnivores are 

Grfek History) In effect all important Of the invertebrate 

modem governments which ate not mamraalites were still the roost ira 

dictatorships tend to become oh portant zonal fossils and were ac 
garchics since the real power becomes compamed by corals 
concentrated in the hands of a small Ohphant Laurence (1829-1838) 
body of influential persons but in a British author was bom at Cape To n 
modem democracy this small body and for a short time practised at the 
has no security of tenure Plato used colonial Bar In 1851 he went to 
the word to signify government b> the Nepal and published in the following 
wealthy for tt eir own benefit in con year A Journey to Khatmandu 
trast to arktocracy or Impartial giving an account of his tour He 
government by the best citizens then travelled in Russia aDd wrote 

Oligocene System rocks deposited The Russian Shores of the Black Sea 
during the second period of the 18 3 He was secretary to Lord El"in 
Tertiarj era between the Tocene and In Canada m 18o3— I and later in 
Miocene {qqv) often difficult to dis China. In 18 0 he was successful with 
tsnguish Obgocene deposits in Eng a novel Piccadilly and in 1371 was 
land are limited to the Iste of Wight correspondent for The Times during 
and the adjoining mainland a small the Franco- Prussian War In 1884 he 
deposit of limestone m the Isle of wrote Sympneumala in collaboration 
Purbe h and a small isolated patch at with his wife and in 1888 Scientific 
Bovey Tracey m Devon The typical Ret gion 

succession in Hampshire is as follows Olive small tree belonging to the 

family Oleaceie The wild olive is 

thorn) but in the cultivated state the 
thorns are lost while the mode of 
growth becomes more compact The 
typ cally oval fruit dark when npe 
forms when unnpe the familiar 
article of dessert It also > iclds olive 
oil for which purpose it is allowed to 
ripen It is usually propagated by 
cuttiogs or layers whi h are planted 
ui rows at Intervals and well pruned as 
they develop It flourishes best on 
These beds represent only the lower calcareous sod near the M«d'*er™«.an 
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Ohve-oil, a fatty non-drying oil 
obtained by expression or extraction 
from the pericarp (pulp) of the olive 
The principal use of ohve-oil is as an 
edible oil , it forms the greater part of 
European salad oils and is also used 
as a butter substitute m some Mediter- 
ranean countries In medicine the 
oil is used both externally and intern- 
ally as a soothing and emollient agent, 
and also for feeding by subcutaneous 
injection 

Olives, Mount of, low hill near 
Jerusalem, rising above the Vale of 
Kidron It is famous for its Biblical 
associations, as the Garden of Geth- 
semane is at the foot, and traditionally 
the Ascension took place from the 
peak 

Olivine, name for a group of rock- 
forming minerals, which are silicates of 
iron or magnesium or both, and arc 
characteristic of basic rocks or cry- 
stalline limestones Olivine itself is 
silicate of iron and magnesium, and, as 
its name implies, occurs usually in 
olive-green crystals, rarely brown, or 
in masses 

Olympia, famous Greek religious, 
political, and athletic centre, where the 
Olympic games v ere held, is on the N 
bank of the Alpheus (Ruplua), below 
the sacred Cronion Hill It was a 
place of worship from e 1000 n c , 
and the games grew up as a festival 
in honour of Zeus The organisation 
of the worship and the games, both of 
which assumed a national importance, 
made its administration a political 
matter in which the Eleans, Spartans, 
and earlier the Pisans all took part 
between 770 DC, and 393 ad By 
the 5th cent a d earthquake, pillage, 
and neglect had desolated the site 
Archaeologists began excavations 
m the late 1 9th cent The principal 
discoveries have been the great altar, 
where divination and other practices 
took place , the Pelopium, a small 
budding in which sacrifices w ore offered 
to Pelops , the temple of the Great 
Mother of the Gods , the Ilcraeum 
or Temple of Hera . and the Temple of 
Zeus The stadium has been cleared 
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sufficiently to show the various 
entrances, the starting lines, seating 
accommodation, and the drainage The 
Hippodrome chariot-racing stadium 
has been covered by the river See 
also Athletic Sports , Games, Greek 
Olympic Games, see Athletic 
Sports, Gamls, Greek 

Olympus, the name of several moun- 
tains in Greece and Asia Minor. The 
best known is Mt Olympus m Thessaly 
(9754 ft ), separated from Mt Ossa, 
by the Vale of Tempo This mountain 
was the fabled home of the gods, under 
the supreme rule of Zeus In the war 
between the gods and the Titans the 
Titans piled Pelion on Ossa in a vain 
attempt to reach the summit of 
Olympus The twelve deities dwelling 
on the mountain were Zeus, Apollo, 
Hermes, Poseidon, Arcs, and He- 
phaislus (gods) , and Hera, Athena, 
Dcmetcr, Aphrodite, Artemis, and 
Hestia (goddesses) 

Omaha, American city m the State 
of Nebraska, on the Missouri R It is 
a busy river-port, a great railway 
centre, and has many large industries, 
among which meat-packing, flour- 
mdhng, dairy produce, and mctal- 
foundmg arc the most important It 
exports agricultural produce Pop 
(1930) 214,000 

Oman, Sir Charles William (6. 1800), 
English historian, has represented 
Oxford University in Parliament since 
1919 His works include a History of 
Greece (1890), A Short History of 
England. (1895), which is a familiar 
school-book, and a History of the Art 
of War in the Middle Ages (1898) 

Omar Kkayy&m (d. a d 1123), 
Persian astronomer and poet, was 
famous m his own day for his mathe- 
matical skill and for his revision of the 
calendar But his present fame 
in England and America rests on 
Edward FitzGerald's translation of his 
Rubdiyat, a collection of some 500 
epigrams, songs, and reflections Eas- 
tern fatalism, hedonism, and melancholy 
inform this w ork, which has been set to 
music by Granville Bantock 

Omdurman, Battle o! (Sudan Cam- 



Omelets 

paignl Sept 2 1S9S 23 000 British 
and Egyptian troops voder Sir Her 
bert (liiul) Kitchener defeated 50 000 
Dervishes under the Khalifa with 
great slaughter of the Dervishes 
Omelets, to make 
Omelet Satoury 
* eg~s 
toe butter 
Reasoning 

I~la\ oarin'* (chopped parsley 
herbs etc ) 

English Heat butter m proved 
lue 1 ryi>*o I an) omelet pan until 
frothy Pour m slightly beaten egg 
with seasoning and flavouring Stir 
slowly tint,l beginning to set. Smooth 
tho surface fold m three and brown 
*h htly Serve at once Solid ad 
ditions such as ham and mushrooms 
should be folded in 

French Heat butter until frothy 
Pour in beaten egg with flavouring 
and reasoning* Stir with fork keep- 
ing «ides w 11 turned Into the centre 
when omelets begins to set tilt pan and 
totm egg mixture with a kmle into an 
almond shaped mass Brown slightly 
underneath. Turn out on to hot dish 
by inverting pan over it 
Omnibus (Lat for all ) a public 
passenger-carrying vehicle Although 
a public vehicle for the upper classes 
made regular journeys in I ’ana from 
16P the modern omnibus was first 
used in Pans in 18 8 and introduced to 
London by Shilhbecr in the follcn ing 
>ear v hen one ran from Paddington 
to the Bank carrying 2. passengers 
Outside scats were added to these 
horse-buses wh ch soon became com 
mon m towns all ov cr England The 
London General Omnibus Company 
which existed as an independent 
concern from 1858 until its absorp- 
tion into the London I’as-enger Trans 
port Board in 1°33 did a great deal to 
perfect omnibus design and orgamsa 
bon \ double-decked motor-omnibus 
was mtrodu ed m 190-1 a covered-deck 
model m 19 and a 8 wheeler in 1031 
There are about 8 500 buses m London 
which earned about I960 million 
passengers ia 193 The omnibus * 


0 Neill 

recent years on account of its 
greater mobility tended to oust the 
tram-car as a means of trmsjort in 
popjlous centres and has al o bcCi me 
a senous nval to the null ay a. a 
means of linking up market towns and 
trading centre with their dependent 
villages See also Rocd TnwsporT 
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Omsk Siberian town at the con 
fluenceofth lvs Om and Irtish Iti 
river port of somo note and exports 
-ieat butter skins and similar local 
produce In appearance it is still 
decidedly pnmit ve but manufactu es 
of foodstuffs and cloth have developed 

the population has increased and stone 
buildings and various municipal nnieni 
ties havo been in trod u ed Pep 178 (MX> 
Onagracese (bot ) a family of her 
baceous plants or shrubs inhabiting 
the temperate parts of Europe and 
America and inclu ling evening 

pnmrose fuchsia and enchanter s 
ht shade 

O Neill, Eugene (b 1 SS8) hmencan 
play-wnght spent nis early life gold 
pro peering sailing an 1 at sea and 
travelling about K and S Amer a 
His early plays appeared as The Moan of 
Ilia Garibbees ana other Plays (1919) 
Beyond tht Hori-on (10 >0) which 
won the Pulitzer Prize, gave some 
indication of Uis promise which wa 
1 realised in The Emperor Jones (10 I) 
The Hairy l pc (19 2) The Great Cod 
B own (19 5) and Strands Interlude 
(19 8) are other unusual plays of a 
snrulaxtype ‘lamCAisf (19 land 
Vest e under the Elm - 

plays in his earlier si 
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Onion, a tnenmal bulbous plant 
with long narrow leaves and purple 
flouers m heads , one of the most 
useful members of the Lihaccai and 
one of the first plants to be cultivated 
It originated in W Asia and is now 
grown all over the world A rich soil 
is essential, well dug and with plenty 
of stable manure and rotted leaves , 
basic slag and kaimtc may also be 
given 

Onions, Oliver, English novelist, the 
author of Widdcrshins, In Accordance 
With the Evidence, A Case t n Camera, 
Peace in Oar Time (1923), Cut Flowers 
(1927), and many other novels 

Ontario, principal province of 
Canada, bounded N by Hudson Bay, 

S by the St Lawrence R , the Great 
Lakes, and Minnesota, \V by Mani- 
toba, and E by Quebec A line of 
hills crosses it N of Lake Superior, 
extending m an arc to the \V The 
ground falls gradually N and S , form- 
ing low r plains around Hudson Bay and 
the St Lawrence Several rivers, of 
which the Albany is tin. most impor- 
tant, flow N , those to the S are 
tributaries of the St Lawrence, the 
Ottawa being the chief A number of 
smaller lakes contribute to the excel- 
lent water supply The climate varies 
considerably, but is always healthy 
Rainfall is plentiful, and general con- 
ditions are well suited to agriculture. 
Fruit cultivation, tobacco, and cereal 
growing are of primary importance, and 
the great herds of cattle support 
a thriving dairy industry Nickel, 
gold, silver, copper, petroleum, mica, 
graphite, and several other minerals 
yield a large annual revenue, and there 
are great mineral deposits unexploitcd 
Ontario leads also m manufactures — 
flour-nulling, meat-packing, paper- 
making, saw -milling, metal-founding, 
and the making of agricultural and 
other machinery 

Chief towns are Ottawa (Dominion 
capital), Toronto (Provincial capital), 
Hamilton, Kingston, and London 
Communications are excellent, es- 
pecially in the S , and education is at a 
high standard, being compulsory up to 
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the age of 16 There arc several 
universities, of which that at Toronto 
is chief , and a number of technical 
and agricultural schools Area, 412,202 
sq m , pop (1931) 3,426,500 

Ontario, Lake, one of the Great 
Lakes of N America, fed by the 
Niagara, Oswego, Trent, Black, .and 
Gt nesce Rs and united to the other 
lakes by the Welland, and Trent 
Canals, the natural waterway being 
blocked by the Niagara Falls The 
lake is a valuable means of communi- 
cation, is deep and easily navigable 
and has its ports closed by ice only 
in the depth of winter. The chief 
Canadian ports are Toronto, Hamilton, 
and Kingston , the American ports are 
Oswego and Sackett's Harbour Area, 
7580 sq m 

Onyx, see Chalcedony; Gem 
Oogamy, sec Alg-e 
Oolito [o-G-lite], term for a lime- 
stone or ironstone made up of small 
round grains resembling a fish’s nard 
roe, the precipitation of the iron or 
calcareous matter being variously 
ascribed to organic or inorganic 
agencies, and the spherical shape to 
the particles having been rolled about 
by waves and currents during pre- 
cipitation They furnish important 
building stone, and the Middle Jurassic 
deposits were formerly called " Oolites," 
as a stratigraphical term 

Opal, hydrated silica, occurring m 
massive, or m compact or stalactitic 
form, but never crystalline It may 
be almost any colour, which change: 
and blends in many cases according tc 
the direction from which the stone i: 
viewed, and may show beautiful 
iridescence, in which case it is termed 
" precious opal " and is a gemstone 
Opal occurs in cracks m igneous rocks 
probably having been deposited froir 
solution m hot waters 

Open Field System, a method o 
farming practised from the time of tin 
Conquest until the 16th cent Eacl 
manor possessed three large opei 
fields, which, went through the follow 
ing senes of crops m rotation — whea 
or rye for bread, barley for beer, an< 
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laughed fallow to rest the soil At 
ny given time a balanced crop was 
herefore obtainable while the soil 
*®s never overworked Each field 
ras divided into small strips of J-I 
•ere divided by unploughed ndges 
rtere are a few small areas in Not 
mgharashire and Oxfordshire where 
be system is still followed 

Open Market Operations see Bank 
>F Er.GI.ssD 

, Openhearth Steel, see Iron ai.d 
jtesl. 

Opera, a drama set to vocal and 
ircheatral music 

The origins of opera dato from Greek 
“I s when the actor declaimed his 
vonls to an accompaniment of flutes 
'“d lyres Its evolution into its 
nodem form began when two Floren 
ana rf tire TOfti tent Pen 

int * Caccini attempted to combine 
music and drama 

Monteverde is the first realty impor 
taut operatic composer His Orfeo pro- 
Sliced near the beginning of the I7th 
5«nt made a great Impression on the 
musicians of his time who saw ui this 
form an attractive and new medium for 
their talents The idea of opera began 
to attract musicians throughout Italy 
and soon spread to France Germany 
and England The first opera house 
was opened at Venice in 1037 and a 
school of Venetian operatic composers 
Was formed which was soon mutated 
i? «®pl s and Rome In Trance and 
England Lully and Purcell arose the 
latter producing many works of the 
highest original ty and variety 

With the Iseapohtans of the period 
of Scarlatti (It, 9-17..,) wo find the 
vocal operatic parts developed into 
the conventional recitative and ana 
•arm and in in Serva PaJrona of 
Fergotesi (1710-1738) an opera 
buHa we see a comic opera attracting 
enough attention as far away as Pans • 
to rouse a sharp controversy for and 
against the bulla schoot 
Bj the middle of the 18th cent, the 
artistic development of opera had come 
to a standst 11 Opera had become 
largely an excuse for vocal virtuosity 1 
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which certainty reached its highest 
peak at that time W ith the coming 
of Gluck however it ogam began to 
make progress This composer brought 
to bear on the decadent opera of 
th“ period manv revolutionary ideas 
which he earned out m a masterly 
fashion in Alceste and Iphxgitne tn 
Auhde the most important contnbu 
tions to opera since Monteverde 
Gluck was able largely to punfy the 
Trench school of opera and to abolish 
the inartistic practices that had origi 
nated in Italy Mozart s contributions 
to the histoTj of opera included three 
immortal masterpieces — Figaro Don 
Guxannt and Die Zauberfl/Ue (The 
Ma-ne Flute ) 

The modern German and Italian 
schools reached their highest develop 
vntb Wagner and Verdi itspec 
tively With Wagner Glucks ideals 
were fulfilled in the music drama In 
bis great operas Wagner though 
showing superb understanding of the 
capabilities of the human voice makes 
of «t a thread in his wonderfully woven 
orchestral texture The Ring cycle 
together with Tristan and later Parsi 
fal mark the pe3k of operatic achieve 
ment 

In Italy Verdi started by writing 
operas such as Ernant (1814) and Luisa 
Miller (1849) which though showing 
great talent were in the accepted 
Italian style and broke no fresh 
ground The next operas however 
showed an ever growing dramatic 
sense that was new m Italian music 
Vn La! to in Masekera (1850) is the 
most typical of this transitional period 
which culminated in A Ida (1871) 

V erdi was succeeded by Puccini and 
Wagner by Richard Strauss Puccini 
wrote some very charming and sing 
able melodies and was a clever 
orchestrator Madam Butterfly and La 
BoUme well deserve their popularity 

Strauss is best known, foe his Rosen 
kaial-.tr which with its delicious 
waltzes the subtle and beautiful music 
snag by the ageing Marschallia and 
the wonderful final tn» has a firm 
hold on the affections of opera goers 
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Alda 

Alceste 

Arabella 

Anadne auf Naxos 

Barber of Seville 
Boh£mc, La 
Boris Godunov 

Carmen 

Cavallern Rusticana 
Cfd, Le 

Cosi Tan Tutte 

Don Carlos 
Don Giovanni 
Don Pasquale 

Elektra 
Elisir D’Amore 
Ernanl 

Eugcn Onegm 
Eur>anthe 

Falstaff 

Faust 

Fidclio 

Figaro, Marriage of 
Flcdermaus, Die 
Hying Dutchman, The 
FreischUtz, Dcr 

Gianni Schiccbl 
GOttcrdlmmcruflg 

Hansel and Grctel 
Hoffman, Tales of 
Huguenots, Lcs 

Idomcneo 
Intermezzo 
Jphig^me cn Aulide 

Jmve, La 

Life for the Tsar, A 
Lohengrin 

Lucia di Lammcrmoor 
Lucrczia Borgia 
Luisa Miller 


TABLE Or FAMOUS OPERAS 
With Dates or I just Pkodlction 


Composer 

rmt 

Produced 

Opera 

Cmfesrr 

rirst 

Pnduced 

Verdi 

1871 

Macbeth 

Verdi 

3817 

Gluck 

1707 

Madam Butterfly 

Fuccmi 

1001 

R, Strauss 

103°. 

Magic Flute, The 

Mozart 

1*91 

R Strauss 

1012 

Marion 

Missenet 

183*1 


Martha 

Tlotow 

1817 

Rossini 

1610 

Marked Ball, The 

Verdi 

185E 

Puccini 

1807 

Mefistofele 

Boito 

18C8 

Moussorgsky 

1874 

M cist ersingcr von NQra 
berg 

Mignon 

Wagner 

181,8 

Bizet 

2875 

Thomas 

18CC 

Mascagni 

Massenet 

1690 

1885 

Nibelungs,The Ring of 



Mozart 

1700 

the, 

see Rheingold, Das 



Verdi 

1807 

WaJJ'ilre, Die 



Mozart 

1787 

Siegfried, 



Donizetti 

1843 

GO tterd&mmcnw g 

Bellini 

1631 


Norma 

R Strauss 
Donizetti 

1900 

1832 

Oberon 

Weber 

382G 

Verdi 

1844 

Orfeo 

Monte* crtle 

3 COS 

Tschafkovsky 

1877 

Otcllo 

Verdi 

3687 

Weber 

1823 

Pagliacci 

Leoncavallo 

1892 

Verdi 

Gounod 

Beethoven 

Ifioo 

Parsifal 

Wagner 

1882 


Pellias ct M&isande 

Debussy 

mmm 

Prince Igor 

Borodin 

1871 

Mozart 

T Strauss 

17SG 

1874 

Rheingold, Das 

Rienzi 

Wagner 

Warner 

1860 

18 42 

Wagner 

1843 

Rigoletto 

Verdi 

1851 

Weber 

1821 

Robert the Devil 

Mcjerbccr 

1831 

Puccini 

1018 

Rosenkavalicr, Dcr 

R Strauss 

2911 

Wagner 

1870 

Salome 

R. Strauss 

1005 



Samson and Delilah 

Saint Sac ns 

2877 

Humperdinck 

Offenbach 

1803 

1881 

Siegfried 

Wagner 

3870 

Mc>crbcer 

183C 

TannhaQser 

Wagner 

1815 

Tosca, La 

Puccini 

1900 

Mozart 

1781 

Traviata, La 

Verdi 

1853 

R. Strauss 

1021 

Tristan and Isolde 

Wagner 

18C5 

Gluck 

1774 

Trovatorc, 11 

Verdi 

1853 

Turandot 

Puccini 

1026 

HaRvy 

1835 

(completed by AUano 



Glinka 

183G 

Village Romeo and 

Delius 

1910 

Wagner 

1850 

Juliet, A 



Donizetti 

1835 

WalkCrc, Die 

Wagner 

1809 

Donizetti 

1833 

William Tell 

Rossini 

1820 

Verdi 

1840 

WozZeck 

Berg 

3921 


Of the modern French operatic com- 
posers Saint-Sacns scored the biggest 
popular success with Samson ct 
Dahla, which is efficient if unoriginal , 
but an infinitely finer vv ork is Debussy's 
Pellias et Aliltsandc Havel’s L'Hcure 
EspagnoU is another modern French 
opera which has been heard at Covent 
Garden 

Some of the finest contributions to 


opera have come from Russia Russian 
music, indeed, may be said to have had 
its beginnings in the opera of the first 
of the u Nationalist M composers — - 
Glinka's A Life for the Tsar (1836), 
which was the earliest expression of 
the revolt against Italian influences, 
Dargomijsky, m Russalka (1856) and 
The Stone Guest , developed Glinka’s 
nationalist theories, while putting into 









Opera-glasi 29 Ophidia. 

practice some of his own and achieving pastiches are in part the work of the 
a more naturalistic presentation of the great Dr Pepsuch did cot hesitate 
dramatic action A finer Russian to go to the works of Purcell Handel 
work than any that had preceded and others and lift from them 
it was Borodin s Prince Igor that what he wanted for the purpose of 
brilliant and colourful opera \ hich setting Cays text of The he iri 
has become «o popular in Europe But Opera 

the greatest expression of Russian To begin with the first mentioned 
nationalism was Rloussorgsky s Boris work The Beg a ar s Opera has had two 
Godu.no c Another Russian whose music phenomenal runs of popularity ux its 
glows with Oriental colour is Rimsky history on its first introduction in 
Korsakov whose best known opera is 17 7 and two hundred, years later 
Sadlto (1899) when it was presented to a delighted 

In England in recent years Holst modem audience The natural sue 
(The Perfect Fool) Vaughan Williams cessors to the 18th cent ballad 
(Hugh the JDroier) and Eugene operas in England were not written 
Goossens (Judith) have all had operas tUl the 19th cent when the com 
produced with varying success The bined talents of Gilbert and Sullivan 
most outstanding is Delius s A l iMa a e bore such rich fruit It was left to 
Romeo and Julut a lovely and typical Trance to supply this country withlight 
work which v as first produced by the opera Jacques Offenbach (1819- *>0) is 
Beecham Opera Company m 1910 known to the supporters of touring 
See Gustav Kobbc the Complete opera companies by one work Tales of 
Opera Booh (1022) Grove a D etionary Hoffman i and particularly by one 
of Music and Musicians (3rd cd extract from that work the ineluctable 
19*7-30) Barcarolle Another Frenchman 

Opera glass a pair of telescopes of Alexandre Charles Lecocq (183 -1918) 
low magnifying power The simplest though not so consistent in the quality 
type is the Galilean telescope with of his operettas as Offenbach produced 
convex object glass and concave eye- oneworkthatwas superior to any of the 
piece More expensive types are latter s in La Fills de Madame Ingot 
prism binoculars bc« also Telescope AH the above mentioned operettas 
Opera, Bight Though the Grand resemble each other in that they stand 
operas that are performed in theatres or fall bv their music the libretto in 
like Covent Garden are by no means each case being definitely a secondary 
always solemn affairs (witness Figaro consideration But in the remarkable 
Der Pos nhrralitr The Barber of collaboration ol Gilbert with Sullivan 
Scvtll ) a great number of works to the verbal ingenuity of the one vies in 
which the name light opera is interest with the musical f licitirs ol 
gtveD are seldom heard in the world s the other When Sullivans genius 
great opera houses Under this head Bags we can concentrate on Gilbert s 
come some widely different types wit and when the latter becomes too 
thn English ballad operas of the mordant or hi9 humour a trifle 
JBth cent the operettas of Offen jaundiced we can turn our attention 
bach Lecocq and Johann Strauss to Sullivan s skilful setting of his 
and the comic operas of Gilbert partner s satirical verses 
and Sullivan Qphideide, an obsolete brass musical 

SQC ^ a collection it would not be instrument whose function is now more 
difficult to select from the works of efficiently performed by the bass 
each, com^osse nnr. n.b/Ah. o/adii. Git QstMSSU. 

pomt3 to some of the lesser works of I Ophidia, the xoological name for the 
more ambitious musicians This does 1 snakes (jp) an order of reptiles 
dot stnctly apply to the above- 1 d Bering from the hrards in the absence 
mentioned ballad operas as such ' of eyelids and an external ear-opemng 
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and in the separation of the tv o halves of 
the loner jaw so that the mouth can bo 
more widely opened forsv allow ingprey 
Ophir, a region, unidentifiable in 
modern geography, mentioned m the 
Old Testament for its riches Many 
surmises as to its situation ha\e been 
made, and places as far distant as 
India and Peru suggested A few 
years ago the ruins at Zimbabwe in E 
Africa were believed to be those of the 
city, but tlic claim was substantially 
disproved , other suggestions have 
been Abyssinia, farther India, and 
Arabia, of which the last seems the 
most likely 

Opie, John (1701-1807), English 
painter, bom in Cornwall Opie had 
received practically no tuition in art 
when he came to London in 17S0, and, 
with the aid of patronage, became very 
rapidly r a fashionable portrait-painter 
He later turned his attention also to 
historical subjects He became It A 
m 1788 He is well represented in 
the National, Tate, and National 
Portrait Galleries 

Opiliones, order of Arachnida, in- 
cluding the Harvest-man (q v), differ- 
ing from tlic spider in having an 
unjomted body 

Opium, a drug consisting of the 
dried milky juice obtained from the 
immature fruits of the poppy, Papaicr 
sommferum It is a complex mix- 
ture consisting of several alkaloids, 
resins, mineral salts, organic acids, and 
proteins 

The principal opium of commerce in 
England is known as Asia Minor 
opium There are a large number of 
opium preparations of various forms 
prescribed in the pharmacopoeia , the 
chief medicinal use of opium is as a 
reliever of pain and also as a hypnotic 
Opium is also widely employed 
especially m the East, as a euphorbic 
drug , the usual method is by inhala- 
tion, the drug being smoked 

Opium War, The : the name given 
to the war with China in 1840-2, 
brought about by the action of the 
Chinese authorities, who in 1839 had 
seized and destroyed the opium belong- 
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ing to British merchants in China with 
a view to the suppression of opium 
smuggling It resulted in a treaty on 
Aug 20, 1842, whereby Hong Kong 
was ceded to Great Britain, and Can- 
ton, Amoy, Foochow, Ningpo. and 
Shanghai were opened as treaty ports 
Also called " The First Chinese War ” 
Oporto, Portuguese town on the R 
Douro, a few miles from its mouth In 
commerce it is sc cond only’ to Lisbon. 
Tlic University elates from 1837 It 
is chiefly famous as the centre from 
which port wine is shipped, but there 
are also large industries of textiles, 
clothing, soap, brewing, pottery, and 
tobacco In addition to these the 
fisheries and the tourist traffic pro- 
duce considerable revenue The har- 
bour is at Lessees, as a sand bar at the 
river mouth excludes large vessels 
from the town Pop (1930) 232,400 
Opossum, a family' of mainly' carni- 
vorous or insectivorous, and arboreal 
marsupial mammals (q v ) , ranging in 
America from the latitude of New York 
to the Argentine, and differing from the 
Australian marsupials with similar 
habits by having tlic first toe of the 
hmd foot prehensile The typical 
species, found in N America, is 'as 
large as a small cat and is a voracious 
creature, eating fruit, eggs, carrion, 
and any small animals it can catch, 
anci is a great enemy to poultry 
The pouch, however, is not present in 
all species It is absent, for instance, 
in the mouse opossum, a small species 
from tropical America 

Oppoln, a town m Prussian Silesia, 
on the R Oder, some 25 m S E of 
Bncg There are breweries and 
lime kilns, and cement, cutlery, 
machinery, and cigars arc manu- 
factured Its trade also includes 
cereals and cattle. The tow n was laid 
waste by the Tartars m 12G0 and, aftci 
its restoration, came into Austrian 
possession in 1532 It was acquired by 
Prussia in 1742 Pop 45,550 
Oppenheim, Edward Phillips {b 
1 860), novelist, author of A Prince o, 
Sinners, The Kingdom of the Blind 
The Great Prince Shan, The Wrath ti 



: Optical Actmty 
i Come Slants Long Shots and many 
: other stones including detective 
2 fiction 

t Optical Activity a property pos 
i-sessed by numerous chemical com 
Jpounds chiefly those belonging to the 
(organic #en*» it » the {over of 
rotating either to the left (Iievo rota 
ttoryj or to the right (dextro rotatory) 
lathe plane of polarisation of light (see 
Polarised Light) See also Stereo 

HctszmsTRY 

a Optical Elusion occurs when the 
e mind draws incorrect conclusions frcm 
S, data given it by the sense of sight ' 
id A. few well known illusions are readi'" 
^explained by defects in the eye (? t ) ; 
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edge of the mirror fits The edge of 
the mirror on the side towards the 
table has the silvering removed in 
vertical strips, which become narrower 
and narrower Ihc mirror can be 
slid so as to move towards the table 
and finally take up a position such 
that on looking into it the spectator 
sees reflected in the mirror the one 
of the two doors nearer to him, which 
lie takes to be the other door , the mirror 
is in fact completely invisible, since 
it reflects a view precisely similar to 
what is behind it When it is slowly 
moved in position, a person standing 
behind it appears to slowly' vanish 
If the person is sitting on a chair a 
similar chair can be placed in a similar 
position, and as the person vanishes, 
the reflected chair is seen Many’ 
amusing tricks can be played with tins 
apparatus , it is ev en possible to 
transform one person into another 
by placing them in suitable positions 
Optical Isomendes.compoundswhich, 
W'hilst having the same empirical 
formula and a very closely related 
structural formula, differ from one 
another m their optical behaviour 
Such substances usually (though not 
always) behave chemically in a very 
similar manner. SeeSTEREocncMisTRY 
Optics The first elementary law of 
geometrical optics is the law of reflection, 
according to which the angle at which 



Diagram Illustrating the Law of Reflection 

a ray of light reflected from a surface is 
equal to the angle of incidence, that is, 
the angle at which the ray falls on the 
surface These angles are measured 
with regard to the perpendicular to the 
surface at the point where reflection 


takes place, and the law further state 8 
that the incident ray’, the pcrpcndicu 
lar, and the reflected ray are in the 
same plane 

The low of refraction, the bending of a 
ray of light in passing from one 


Normiu. 



Diagram illustrating tho Law of Refraction 


medfiim to another, is also stated with 
reference to the angles made by the 
incident and the refracted ray with the 
normal to the surface , Die law’ states 
that the ratio of the S’ues of these t"0 
angles is constant This ratio is 
called the refractive index , when a ray 
of light passes from a vacuum into a 
transparent material medium, such as 
water or glass, the lnclev of refraction 
is always greater than I, and is a 
constant characteristic of the material 
In such a case the ray is always bent 
towards the normal In passing in 
the other direction the ray follows the 
same path , it is bent away from the 
normal In this direction a very' 
curious thing happens when we make 
the angle of incidence greater and 
greater At a certain angle of inci- 
dence, called the critical angle, the 
refracted ray is finally bent at right 
angles to normal, and if we increase 
the angle of incidence beyond this, the 
light no longer passes into the second 
medium, but is totally reflected back 
into the denser medium instead 
Som° part of the light is always 
reflected in every case of refraction, 
the percentage increases with the 
angle of incidence, and becomes 


[5® P er cen * at the critical angle 
}“® is made use of in the Total 
Mjtectum Prism (see Fig) but : 
amillar to everyone by the fact that 


^Total reflection 




Total R«fk tkm by r ism. 
sheet of window glass forms quite a 
good mirror when seen at a ver> 
oblique angle It can be shown that 
the ratio of the velocity of light In one 
medium to that in another is given by 
•he refractive index for light passing 
from the first to the second 
H we add to the above the fact that 
lh ert/wdi e index lanes with the ante 
(that is the colour) of the ligl t 
™>ng normally greater the shorter the 
the wave length we have the whole 
oasis of the theory of mirrors lenses 
and prisms the rest being a matter of 
geometry and trigonometry The 
Ppsvi is a piece of transparent sub- 
stance having two ides which are not 
parallel A ny of light striking one of i 
these sides m any direction except the ; 
normal Is bent towards the latter and 
on emerging from the prism to the other 
side is bent again in the same direc 
ll °n If the incident ray and the 
emerging ray make the same angle 
with their respective normals the 
devtaliot is a minimum If the in 
Cident ray is a mixture of light of 
different wave lengths it is broken up 
or dispersed in passing th ough the 


Rush 

D pt li ILighlby 

pnsm since the refractive index fori 
each wave length is d fferent White 
light from the sun or an Incandescent 
electric lamp Is drawn out into a eon 
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turnons band of colours called the 
spectrum these are frequently 
termed violet indigo blue green 
>elIow orange and red the last being 
least bent and the violet most It is 
easy to show that be>ond the violet 
there are ul ra-ttolel rays and below 
the red i fra red rays both tnvi ibl 
to our eyes but affecting us physio 
logically 

A lens (fj n ) maj be regarded as a 
nes of pnsms designed so that rays of 
light emitted from a point on its axis 
brougl t together at another point 
ts axis called the focus Hong the 
l of the lens the front and back 
surfaces are parallel and the ray is not 
bent As w e go farther from the axi 
the rays are bent more and more If 
a parallel beam of rays falls on the 
lens it is brought to a focus at a point 



Parill IRiy brought I Foe by Count 


the distance of which from the lens is 
called th focal length 

We see objects because they throv 
back to our eyes some of the light 
which falls on them A perfect 
mirror surface throws off light coming 
from a single direction in another 
single direction only but all other 
surfaces scatter it in all directions As 
a rule they also absorb a gTeat part of 
A piece of white paper scatters 
' hite light in all directions absorbing 
very little of it a piece of red paper 
absorbs all the colours contained in 
white light except the r d which it 
scatters and so on for all coloured 
objects If we place an object m front 
of a lens the latter will catch some of 
the rays scattered from each part of 
the object and bring them to a focus 
at a point on the other side of it 
These points will be approximately at 
the same distance from the lens and if 
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ive put a w hite screen at this distance, 
we shall sec on it an image of the 
object, such as we see on the focusing 
screen of a camera Unfortunately, the 


Production ol a Real Untried Imua uj a Come* 
Lens 

rays of different colour arc unequally 
bent by the lens, and the focus of a 
simple lens for light of one colour is 
different from that for light of another 
Hence a lens will not form a sharp 
image on a screen with white light , 
it suffers from chromatic aberration It 
is also necessary to make the surfaces 
of a lens spherical in shape, and this 
shape is not theoretically correct , 
the resulting defect is called spherical 
aberration A lens to be used for 
forming a sharp image on a photo- 
graphic film or a cinema screen must be 
constructed so that that image is 
formed on a plane surface , this 
again is a condition which cannot be 
perfectly fulfilled Another problem 
is presented by the fact that only the 
light from near the axis of the lens 
falls upon it m a perpendicular direc- 
tion , a further defect, astigmatism, is 
its imperfect behaviour towards light 



Production oi o Virtual Imago by a Mirror 
falling on it obliquely The image 
formed by any real lens is thus never 
perfectly m focus all over, or entirely 
free from distortion The eye (q v ) is 



itself constructed like a simple typed 
photographic camera, and suffers Iron 
all the optical defects. 

The images so far considered ate 
real images, characterised by the fact 
that thev can be received on a screen 
An ordinary mirror forms an image 
which cannot be thus received, and is 
called a urtual image No rnvs ol 
light actual]} proceed from a virtua’ 
image, but light somewhere else be 
haves as if it were coming from the 
image In the figure, the point A is 
sending out light to the mirror B, and 
each ray is reflected as shown These 
reflected rays diverge from one another, 
but if we imagine them produced 
through the mirror backwards, they 
meet at a point A* just as far behind 



the mirror as A is in front of it If 
we look along them, they affect the eye 
in exactly the same w ay as if they were 
really coming from A>, and w e have the 
illusion that A is at A 1 In the same 
way, a concave lens docs not bring a 
parallel beam of rays to a focus, but 
causes it to diverge It thus brings 
them to a virtual focus If instead of 
parallel rays we have rays proceeding 
from a distant object, the concave lens 
seems to bring that object nearer to an 
eye receiving the rays passing through 
the lens , hence, a short-sighted person 
uses concave spectacles. 

Diffraction is a result of the interfer- 
ence of light of different phase The 
proper treatment of this subject can 
only be mathematical, but a simple 
case is shown m the figure A parallel 
beam of light is sent through two fine 
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tits close together and received on a 
screen The slits do not form sharp- 
■dged bright lines the light spreads t 
ind if the slits are close enough to- 1 
{ether the light from one interferes 
)n the screen with the light from the 
Jther At a point equidistant from 
the two slits on the screen the waves 
tmve in phsue and reinforce one 
another At a point on cither side of 
this one train of waves will have to 
pass over a greater distance than the 
ather if this distance is greater bv 
hall a wave length the result when 
they meet will be darkness one wave 
exactly can cell ng the other At a 
further point there will be a whole 
wave length difference and th y will 
reinforce one another 

Another wave phenomenon is polar 
tsmion Light is a transverse vibra 
tion as explained under Pleciro- 
magnetic radiation and a ray of light 
thus characterised not only by the 
direction in which it is travelling but 
also by a direction at nght angles to 
this m which its etectncal vibrations 
are taking place Ordinary light is a 
mixture of vibrations in at] possible 
directions Certain crystals have the 
property of possessing a different 
refractive index for Jigbt polarised in 
two directions at right angles and split 
«P a xav of light into two rays tiro 
polarued(theonfinaryaude*/ aordmary 
my) \ properly cut Ntcol prism of I 
Iceland spar (see Calotte) can be made . 


Option 

a position at nght angles to the other 
ism \ anous optical instruments 
J Spectroscope Microscope and 
Telescope are dealt with under their 

OnnMMW Mr 



ihowbj t w Interference produce! 
Diffraction 

to pass only light polarised in 
plane if this light is passed 1 
second similar prism the latter will be 
lotrad to stop it eomoletelv when set 



headings See also Colour 
Fluorescence Levs Lumives 
cence Photography Photometry 
Qvxntum Theors Spectrum 

Set R. T Glarebrook Dtclto try 
of Ipfthed Physics \o! IV Optics 
Option, a contract vhich carries the 
nght to buy shares or goods at a fixed 
price in the future (a call ) or to 
sell them similarly (a put ) Op 
tions are exercised by speculators on the 
Stock Exchange (? t ) who anticipate a 
nse or fall and have not the money to 
buy shares outright One who takes a 
bait option in the belief that cet 
un shares will rise calls a c rtam 
number at the current market price 
(say £10) tor 0 months later For this 
privilege he pays only a small deposit 
per share (say 10s ) and is therefore 
enabled to call 20 times as many as he 
could have bought outr ght If the 
shares nse £ n m the time stated he 
completes the purchase at £10 and 
s lis at £12 but as he holds ^0 times 
the number his profit Is that amount 
greater than it otherwise would have 
been Similarly one who anticipates 
a fall makes a bear oplmn to sell a 
certain number at a future date at the 
current pnee (say £10) If the price 
falls £2 he buys them m the open 
market at £8 and sells at £10 again 
making a profit If the speculator * 
anticipations are not r aitsed his 
losses are again limited to the difference 
between the market pnee at the time 
of contract and that at its expiratiOOr*. 
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A “ put-and-call ’’ option gives the right 
either to buy or sell, and costs twice 
as much as a single option A " fancy ” 
option is one in which the price men- 
tioned is higher or lower than the 
current price 

Optophone, an instrument invented 
by l’ournier d'AIbe, by means of which 
the letters of ordinary print are caused 
to produce characteristic musical 
sounds by being projected optically 
upon a screen composed of a number 
of selenium cells connected to sources 
of alternating electric current of audio 
frequency and to a loud speaker which 
thus emits a sound composed of the 
notes transmitted by the various 
selenium cells The object of this 
arrangement is to enable the blind to 
read ordinary print, the ear being 
sufficiently acute to distinguish be- 
tween the sound given by each letter as 
it is successively throw n on the screen 
Orach, genus of herbs or small 
shrubs, often covered with a floury 
meal, widely dispersed and especially 
common in the neighbourhood of the 
sea or saline influence Among the 
many species, common orach is found 
on the scacoasts of Europe, Asia, and 
Africa, extending to the Arctic regions, 
besides being very common inland as a 
weed of cultivation It is abundant in 
Britain 

Oracle, a response given by a pagan 
deitj or some person speaking in his 
name to a question relating to a matter 
of private welfare or public importance 
In classical Greece, and to a less extent 
in Rome, belief m and the consultation 
of Oracles, which were usually con- 
nected with specially famous shrines, 
was particularly widespread Tnc 
Oracle- of Apollo at Delphi, reputed to 
have existed long before the year 1000 
n c was the most famous, its closest 
competitor being that of Zeus at 
Dodona The responses given bj. 
oracles were frequently so framed as to 
bear interpretation in cither of two 
contradictory senses , eg Croesus was 
told that ll he crossed the Halys with 
lus armv lie would destroy an empire 
He did , but it was his own. 
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Oran, Algerian port c 250 m W of 
Algiers, capital of the department of 
the same name, an important French 
military centre and naval station 
Since the occupation by the French 
in 1831 the harbour has been modern 
lsed, and a brisk trade is carried on in 
skins, cereals, vegetables, wine, and 
wool Pop 150,300 
Orange : (1) French town in the Vain 
cluse department, c 00 m N N W. ol 
Marseilles It has miscellaneous manu- 
factures, including boots and shoes, 
beet-sugar, textiles, etc , and has 8 
trade in agricultural produce It n 
famous for Roman ruins, wind 
include a triumphal arch, theatre, ant 
remains of the hippodrome At om 
time the town was in the hands of tin 
Saracens It subsequently passed tc 
the house of Nassau, to which Wilhan 
the Silent and William III belonged 
Pop 10,800 

(2) Town m New South Wales 
Australia An important resort fo 
convalescents, owing to its bracinj 
climate There are valuable gold 
silver, and copper mines m the neigh 
bourhood Pop 8000 

Orange, the fruit of Citrus aurauttuw 
a low -branching evergreen tree of the 
family Rutace«c, '30 ft high, with oval 
leaves and white fragrant flowers and 
a large spherical 8-12-celled fruit, 
which is gold or red when ripe and con 
tains a sweet and juicy pillp consisting 
of many tmy bladders filled w itli 
sap 'lhe fruit is eaten as dessert and 
is much recommended by doctors for 
its healthy properties The fruit of a 
bitter variety, the Seville or Bigarade 
Orange, is used for making marmalade 
The wood is yellow, hard, and close 
grained, and takes a high polish 

Orange Free State, province of the 
Union of S Africa King between the 
Orange and the Vaal Its , and bounded 
E by Basutoland and Natal The 
surface consists of a great plateau 
with a gentle W slope from the 
Drakensberg Mountains on the E 
bonier There are other scattered 
ndges and elevations The climate is 
healthy but hot and dry, and severe 
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Iroughts are sometimes experienced champion defeated the Catholic James 
lluch of the country consists of veldt II at the Battle of the Boyne \ hose 
imrnals include several species of deer anniversary (July 1 ) is kept as Orange 
nonkeys lynx and there are many Day 

nods of snakes and insects Stock Orange River m S Africa rising in 
rai ing is widely practised sheep the Drakensberg Mountains and flow 
:attle horses and pigs being bred mg with various N and S sweeps 
Agriculture and fruit farming are being generally \\ to the Atlantic passing 
steadily encouraged and good crops of fromE Basutoland along the S border 
wheat vegetables and tobacco are of the Orange Free State across British 
produced mainly around the valley of Bechuanaland and along the S border 
the R. Caledon There is considerable of S \V Africa Among the many 
mineral wealth Diamonds are found tributaries the \ aal which joins the 
near Jagersfontem and both coal and mam stream near Douglas is the 
copperaremmed Industries are flour largest Beyond this the nver flows 
nulling dairy farming and salt pro- m a wide stream until it reaches the 
duction Aughrabie Falls (or Hundred Falls) 

For primary educational purposes which form a senes of cataracts races 
the province is divided into 61 school and falls for t 10 m The mouth is 
board distnets higher education is obstructed by a sand bar which only 
controlled by the Union Government allows the passage of small vessels 
There are more than iOO schools for and even these cannot penetrate more 
Europeans and some 200 non Euro- than 40 m upstream The total drain 
pean Both English and Afnkaans are age area is c 400 000 sq m and the 
taught as official languages The main length of the nver c 1210 m The 
religion is that of the various Dutch middle reaches of the nver were dis 
churches which by far outnumber the covered in 1 7i 7 when the name Orange 
Anglican the next largest religious was given in honour of the Prince of 
body Bloemfontein Is the capital. Orange by the Anglo-Dutch explorer 
Area 40 6^0 sq m pop (1931) R J Gordon The further explora 
Europeans only 203 000 e 440 000 tionof them er proceeded slowly the 
natives Tails were discovered in 1813 and the 

Orangemen term for the members ot source some -0 years later 
the Orange Society an Irish political Orang utan, next to the gorilla is 
association founded in 1795 to support the largest of the anthropoid apes but 
Protestantism in Ireland The regime is less human m structure than either 
of the Commonwealth and the large the gorilla or the chimpanzee and is 
numbers of Puritans and Presbyterians found only m Borneo and Sumatra 
m Ulster bad given 1 Votes tan tism a The orang is almost exclusively 
firm foothold Religious antagonism arboreal and has its hands and feet 
23 s ‘Specially rife in Co Armagh adapted for grasping stout branches 
The Orangemen were wrongly held It feeds on fruit and foliage and makes 
responsible for violences perpetrated a platform of twigs to sleep on 
during the suppression of the lnsurrec The coat is redd sh brown and long 
tion of 1793 they were however and shaggy to throw oil the ram 
opposed to the Union of 1801 During Malesaremuchtarg r than females and 
the early 19th century their activities many of them develop when mature 
were directed against Catholic emanci great fibrous expansion, on the cheeks 
pation which however was granted Oratory a room or small chapel for 
in 18 9 \\ hen O Connell tried to get devotional purposes attached to a 

the Union repealed they became loyal private house or public institution. 
h> England They call the marl es The name is aLo given to th churches 
Orangemen after William of Orange and residences of the Congrcgat on of 
(William III) who as the Protestant the Oratory a Roman Catholic com 


Orbit > 

munity established in Rome m the 
16th cent by S>t Philip Ken !<;v ). 
The community «ai introduced into 
England in the 10th cent by F W 
Faber and Cardinal Istwman, the 
former setting up a house in King 
William St , Strand, which eventually 
developed into the well-known and 
magnificent Brompton Oratory , while 
Newman was identified with a similar 
foundation at Edgbaston, Birmingham, 
at winch his later y ears were spent and 
where he died 

Orbit, see Solar System 
Orchard, originally an enclosure for 
vegetables, but now generally an en- 
closed plantation of fruit trees [bee 
AGRictitniRL ) 

Orchardson, Sir ¥m. Quiller (1835- 
1010), Scotch painter, born and 
educated in Edinburgh Orchardson 
came to London in 1802, where he lived 
for some time with John Pettie 
He became an R A m 1877, his first 
considerable success was with ins 
Napoleon on Board the Bcllcrophon, 
now in the Tate Gallery He was 
knighted m 1907 Orchardson was a 
successful portrait painter, and gained 
popularity by his portrayal of scenes 
from social life 

Orchestra, the portion of a theatre or 
concert-hall intended for instrument- 
alists, and the company of musicians 
themselves, with their instruments 
The modem orchestra can be divided 
into three main sections strings, 
wind, and percussion These in turn 
can be subdivided into (1) first and 
second violins, violas, violoncellos, and 
double-basses , (2) wood-wind, consist- 
ing of flutes, oboes, core anglais, bas- 
soons or fagotti, and clarinets (tenorand 
bass) , brass wind, consisting of horns, 
trumpet, trombones (tenor, bass, and 
contrabass), and tubas (tenor, bass, and 
contrabass) , (3) kettledrums, cymbals, 
triangle, glockenspiel, and bells To 
these are added the harp, and occa- 
sionally saxophones and pianoforte 
More unusual additions called for by 
composers such as Strauss, Mahler, 
and Schdnberg, include wind-machine 
and rattle, cowbell and iron chains 
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The first instrumental combinstiei 
comparable to the modern orchestra 
did not evolve until the 15th cent 
The ( , id lest instrumental compositions 
in existence dale from that period an- 
in the libraries of Berlin nnd Munich 
arc MSS of IGth-ccnt contrapunta 
dances The first composer to realise 
the importance of a preponderance ol 
strings was Montcverde, who ir.cot 
porated lus ideas m the score of hd 
opera Orfeo, and thus attained a true 
tonal balance for the first tune, 
Montcverde established the quartet 
principle in regard to strings, ana 
llaj dn extended 1ns idea to wood-wind 
and brass, and was the first composer 
to realise the potentialities of ih e 
orchestra as an independent body- 
Orchestral ‘ colour " () e the delibe- 
rate grouping and contrasting of d» 
ferent instruments to obtain definite 
effects) was as yet unthought 
Mozart. Weber, and Schubert all con* 
tnbuted to tlus advancement Beet- 
hoven was the first composer to write 
solo passages for individual mstril- 
mtnts The first of the great masters 
of instrumentation was Hector Berlioz, 
a daring and brilliant innovator 
Tchaikovsky was a masterful colourist, 
and Wagner, besides being responsible 
for some of the roost wonderful 
orchestral scores m existence, intro- 
duced the " Wagner tuba " for use in 
the Ring cycle, in order to ensure a 
complete quartet with liom timbre 
Many works of Richard Strauss call 
for a huge and complex orchestra A 
less sensational but hardly less brilliant 
orchestra tor is our own Sir Edward 
Elgar In both his symphonies he 
w orks lor a v cry large combination and 
vvith'cxceptional understanding of in- 
strumental tones 

Another masterly English " colour- 
ist," tliough working with a more sub- 
dued palette and on a smaller scale, it 
Delius, who, notwithstanding a certain 
monotony of style, has produced 
effective works for small orchestras 

The Instruments or the Or- 
chestra Stringed Instruments (1) 
Violin This is the predominating in- 
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trument ja the orchestra If the most is unsatisfactory Of course when it is 
beautiful of all sounds is that of a played by such a master as Casals the 
mman voice the violin comes nearest effect is extraordinarily fine Some of 
!o reproducing that sound \ iohns are the best parts for orchestral cellists 
funded into first and second have been w ntten by FIgar the most 
rhjch can be allotted different parts beautiful being the cello part of his 
n the mustc the instruments being 2nd Symphony (i) The Doubts Bass 
dentical (*) l tola A bigger in The largest of the string group easily 
strument than the violin of a lower recOTi liable because its sire requires 
pitch and with a ncher mellower the flayer to remain in a standing 
though much less bnthant and pos tion The double bass originally 
varied tone The viola has been had 3 strings but at the beginning of 
rather neglected until comparatively the IDth cent an extra string was 
recently but in Fngland at least added anil the instrument is now 
has enjoyed a greater popularity tuned in fourths 
largely owing to the brilliant work of Hoed II ir id The wood wind group 
th viola virtuoso Tertis for whom is much more diversified than th» 
Elgar recently arranged his own cello strings in phvsicrl appearance the 
concerto (3) l tolo tcetlo Of similar instruments certainly have a family 
Construct on to the violin and viola res mblance but tonally th y arc more 
but larger so that it has to be placed sharply contrasted (I) hit lie Th« 
between the player s knees The cello flute is easily recognisable as it is the 
i ith its rch tone is heard at its best only instrument of the wood \ ind 
either in chorus in the orchestra or as group apart from the piccolo which 
the solo instrument in a concerto \ ith is held honrintally mtead of verti 
orchestral accompaniment With eally The flute is one of the most 
pianoforte accompaniment the balance beautiful of this group of in. trumrnt 
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cor anglais 
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and can be invaluable in " atmo- j 
spheric " music, such as that of 
Debussy The piccolo is a smaller and 
shnller edition of the flute, playing m 
a higher register (2) Oboe The oboe, 
with its sweet and penetrating soprano 
tone, is perhaps the most individual 
wood-wind instrument It is most 
effective as a solo instrument, playing 
long curving phrases Technically the 
oboe is restricted more to cnnlabile 
passages than, say, the flute, as it is 
unsuitable for “ double tonguing,” the 
means by which the flautist copes with 
quick passages (3) English Horn 
( Cor anglais) This instrument bears 
no resemblance to a horn, being a 
straight instrument, longer than the 
oboe, having a curved mouthpiece tube 
and a pear-shaped end or bell Its 
compass is much the same as that of 
the oboe, but it is pitched a fifth lower 
( 4 ) Clarinet This instrument has 
become one of the mainstays of the 
orchestra, mainly owing to the fact 
that its power is capable of more 
varied gradations , it has a good range 
and can play quick passages The tone 
of the clarinet approximates closer to 
the human voice than its fellows Its 
tone has a milder quality and it is more 
suited to contemplative passages than 
either the oboe or flute (6) Bassoon 
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conventional horn shape The hora 
has a great range, throughout which 
it never loses the mellow beaut) of 
its tone (2) Trumpet The trumps! 
will also give no trouble to the concert- 
goer wishing to identify the instru- 
ments It is straight and well-pro 




The bassoon might 
also be called the 
buffoon, for it is in 
that guise that it 
has so often been 
made to appear It 
features inevitably 
in grotesque pas- 
sages, but it is also 
valuable for the 
body that its tone 
lends to the rest of 
the wood-wind 
group 

Brass (1 ) Trench 
Horn Undoubt- 
CV edly the most 
Comet— a brass beautiful mstru- 
instrumcnt ment of the brass- 
wind section It is easily recognisable, 
being a curved brass tube m the 





portioned , its bright and 
piercing tone is unmistak- 
able and it is usually to be 
heard m the more agitated 
and dramatic passages (3) 

Trombone The rectangu- 
larly shaped doubled-m 
tube which is familiar m 
music- as well as concert- 
halls Despite the rather 
degrading uses to which it 
has been put in its time, 
it remains a noble instru- 
ment, and is, moreover, 
more efficient than other 
w ind instruments m that it 
has absolute control over 
pitch, and can by means of 
its s/irfefthemnertube slides 
backwards and forwards 
within the outer one) produce every 
sound m the diatonic and chromatic 
scales within its compass (3) Tuba 
The tuba is the largest instrument W 
the orchestra Wagner and Tchaikovsky 
made effective use of this powerful 
instrument, which can give immense 
weight to the brass choir 

Percussion The percussion sectioU 
of the orchestra consists usually of 3 
kettle-drums, resembling copper or 
brass bowls and covered with parch 


Trombone 




ment, the tension of winch is regulate! 
by screws fixed to the run, ailowin; 
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the drums to be tuned tn the notes 
required Other members of this group 
are the fcasi drum (the famili3r big 
drum) and the side drum which is the , 
smallest To these are added the 
triangle cymbal and where neces 
a ary the tambourine and castanets 
The general lay-out of an orchestra 
diflcrs according to the idiosyncrasies 
of the conductor or the acoustical 
peculiarities of the hall These differ 
ences do not amount to much in prac 
ticc how ever and the usual plan of 
an orchestra is as follows The 1st 
violins are at the front of the platform 
on the audience s left hand and the 
2nd violins on its nght The cellos 
wood wind and violas form a rough 
semi-circle from left to nght of which 
the Conductor is the centre while th 
double basses stand at the extreme left 
behind the 1st viol ns and cellos with 
the harp or harps opposite them at the 
extreme right The bra.s is usually 
behind the wood wind and th percus 
sion behind the brass the farthest 
away from the conductor and directly ] 
facing him 

Orchids flowering plants of the 
family Orchidacea; are divisible into 
two classes the epiphytes or those 
grow ing on 
trees and 
Tartest tai 
or ground 
orchids All 
the British 
w ild species 

trial but 
many tropi 



igram fOrthidxce* , , ? . 

light reaches 
>e ground AfewoftheBntishorchids 
,e saprophytic that is they have no 
torophyll and therefore can make 
T[cxxl tor themselves but obtain it 
Tu dead organic matter m the soil 
s B nl s nest orchis is a brownish 
Iiprophyte not uncommon in woods 
a Jane Others are parasitic ©i 
E vii— 2 • 


Order 

roots of grasses or other plants Most 
orchids require the association of a 
particular fungus with which they 
exchange one kind of food for another 

The flowers arc so variable in form 
ns to defy general d scription yet so 
peculiar that \ ery slight experience is 
'needed to refer them to their proper 
family Thestructure of the lower iipof 
the corolla is m many cases most 
singular sometimes resembling in 
form sire and colour insects which 
naturally frequent the places where the 
flowers grow such are the bee fly and 
spider orchis 

Great attention has been paid of 
late years to the cultivation of exotic 
orchids and in a well managed orchid 
house one or other may be seen in 
bloom at all seasons of the year some 
clinging to broken potsherds some to 
logs of word some to coconut fibre or 
simply suspended by wires from the 
lof of the house 

Ordeal method of trial used in most 
primitive communities involving a 
direct app al to the supernatural to 
the judgment of God In England 4 
forms were us d in criminal cases (1) 
hot iron the accused was required to 
carry a hot iron for 0 steps His hand 
was thin sealed up and examined on 
the third dav If it had festered he 
guilty (-) hot water the pro- 
cedure was similar to that of the hot 
iron ordeal (3) cold water the 
accused was thrown into water if he 
sank he was innocent if he floated 
guilty (4) the morsel the accused 
had to swallow a piece of bread 
if it stuck in tus throat he was gu Ity 
Trial by battle does not seem to have 
been used Trial by Ordeal was pro- 
hibited by the Council of the Lateran 
in 1210 and was abolished in England 
by an Order in Council of Henry III 
lalM? 

Order (architecture) specific mode 
or style of building and design in 
Greek and Roman architecture {qq c) 
The three Greek orders are Done 
Ionic and Corinthian The Romans 
took over and modified the three Creek 
orders and introduced two new ones — 
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the Tuscan a modified Done and the Ordovician Sr* ten, term for the beds 
Composite a blend of It me and of the Lower PaU'Oroic era wh-ch fie 
Corinthian- The greatest master between the Cambrian and bilunan 
pieces of classical Creek architecture systems (yy c ) Tht name is den ed 
t£ the Parthenon employ the Done from the OrdoMces an ancient Wei h 
order Ionic is seen m the Ercch tnbe who inhabited the d stnet where 
theum and in interior colonnades of those beds are well exposed anl wn 
some Doric temples The best exam given to the sys etn ba Lapworth 

g o cf Greek Conntbian is the Chiragu. |y e ) Its rcc< gait ions tiled the famous 
ocument of Lysicratcs in Athens Murchison ‘iedgwick ct n roserxv | t 
the first, second and third ranees of beocwiCK) In Onta n the lower 
the Ccl’sseum m Rome exemplify the tuhit ef the svsum often grades int 
t*cnc Ionic and Corinthian orders Urn Cambrian and is difi cult to def n 
respectively The Corinthian order \s might be expected the Ord v» 
appealed strongly to the Homans and cian fas. its are more numerous ar 1 
much of th* human work in Crrecc varied than their Cambnan pre 
* g th~ Temple if Olympian Zeus in deces.ors the most important f rm 
\thrrw *s well a# the bulk of the being the tnl bites wh ch were at the 
moan merits in Rome itself i in this peak of their dilution and are used 
**)!« Srt AaCHirxcrrt ** ComrTlllar i r rooing and correlating the *lell> 
Osoeg Ionic Oat ** Doric Ordtr deposits the grapt ilites which are 
Orderiros Vltalis ( lO'Ve 114*) Eng extrcmel) valuable n nrnng the 
chronicler w»» » monk at '■t deep-water shales and the braefuo 
Evroul in Normaod) In his work rod The ance tom of th amr-u rutc» 
the [fat u t chfia I ea the parts iand nautileuls arose at this tun but 
dealing with the period l(>i»7 *1 are : ga ttvjvsJs and Umcllibnmchs were 
Vvtv valoalte as on of the few rut important The ancestors 1 the 
wortrs of the intaruiaU- n thes f m idem start he* and sea urchin* arose 
tcnUm during the OruoVi un 

Order 10 Council, »n onler made by I The Shropshire Ordovician includes 
the sovereign bv t*“d with the adviee j veins of tin lead and barytes and 
Of HU Majesty * Yhivt Coun It The, supplies a quartzit which can tv 
•'tt’g.bs virtuoif fus pterogati e can. crushed into sani f p'asS mann tc 
thus legislate I r conquered » 1 coded I tore or uW as road metal Th 
temtott * etc «r end r ear' us f-Ake IMtrict al»o f urn shes road m taf 
•tatutes for the t nl ed I l^yi* m 'and Wales rix»6-g s atn The reser 
«1« r»LUKtst |\ irs f>r the wat r-atpplj of Liwepc*"! 

OnJfrt 0! Knighthood. r»» Km-ut 'and Winchester are itnatrd us Orth* 
sniiantt>ck Aluva 1 m norets found 
Qtdaaare Board, »a obwdete d part intheOrdo xunullrwie load no 
**eut et nfetned with the rnansigement and n-anjrxn w o i am* gas a the 
tu Ions arotat-wnti gums-ms and Vmt t States anl g 45 tn tui rail* 
*dmts ft < viV its name frees a c ?*le and New Zea-aod 
frdttumce ” referring to gnu botes Ore term In nm of mineral ct 
"f *» tewegxniifd a» a tml depart *"vk ontam eg orm or mure rseta s 
meat ij Charles I! tn IfVS txirc sow nature *_nl anon nt rv-ui htJ 
••i«SM>t» j«. to the f-i'ud Treasurer anl t\tr_c*_fi peoitaNe Sr* Or* 
the Lord High Adm r»l lo ItSsy it Ciino 

*■** divwd tn.a tnuitarv aod civil Ore-drvsriuj « lN- r—sceai by w’-w.h 
parersects Th Ik Ard » as Insi- « urea! -*es are rre y t 

retted t the War Cfttt It Vet if ns» nrj The t-rretit a- j«f«: pr* u: 
ia iw ” ltr< in f" « takiat »d s*Uf 1 tHe 4-, 

Oriuxaos Surrey *« Mae r»> *«K-e tetwors tV r.jjvra t *M recks 
IKr •hjH a rr-i'yct of *t-ss« fiivtieal J v ''-»ety 
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such as specific gravity, magnetic per- 
meability and surface tension between 

Feed 



the surface of a mineral and vraff 
containing various constituents J 
addition, the coefficient of friction, 
electncai conductivity, the diolectn 
constant, and the colour have bee 
made use of to a limited extent 



Overflow 

Lip 

Diagram of the SfntJaxsfen, An inverted cone f 
separating materials by water concentration, 5C1 
from nbo\e 

Gravity separation is by far tt 
most important method, /or m® 
valuable minerals are of considerate 
higher specific gravity than the ustf 
gaiiguc- (valueless) minerals In w 
laboratory it is possible to use what ai 
called specific gravity liquids to separa' 
minerals , these are liquids havit 
a higher specific gravity than one 1 
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Comparative Table op British Ordovciah Rocks 
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such as specific gravity, magnetic per- 
meability, and surface tension between 
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the surface of a mineral and '' 
containing various constituents ( 
addition, the coefficient of friction, 
electncai conductivity, the diele 
constant, and the colour have o 
made use of to a limited extent 



Diagram of the SptUkasUn, an inverted cO 
separating materials by water concentration, 
from above 


Gravity separation is by f ar 
most important method, for 
valuable minerals are of consider, 
higher specific gravity than the u 
gangue (valueless) minerals In 
laboratory it is possible to use wha' 
1 called specific gravity liquids to sep a 
minerals , these are liquids 
a higher specific gravity than on 
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gravity than the other when a condition difficult to obtain in a damp 
|jnixtnte of the two is brought into climate The Hatfield process of 
.such a liquid tfce light constituents dirUetrte preparation makes use of the 
float and the heavy constituents sink, attraction exerted b> an electnc field 
c. . upon a particle which is not charged 

, Consult S J Truscott A 7 txt 

Nf r\ y Overflow book p/ (ftt Oretsmg (London 1 0*1) 
Oregon V 'l State of the USA 
j bounded W by the I’acifi L by 

. i.i ■ Idaho N by Washington and S by 

!«. OMotu Jd (,,v«U The .hrt.ei 
concentration by fetation one of alone the coast is low and sand' rising 
he most economically important in fairly rapidly to the low N toS Coast 
entions of modern times depends K^oge which is separated from the 
ipon entirely different principle* It much higher parallel Cascade Range 
rigmated in an observation made in by the valle'S of the Wdlamette and 
860 bv a Welshman Haynes Who other rivers E of the Cascade the 
ound that when mineral ore is brought state consists of high and usual!' and 
uto contact with oil the sulphides of table lands with a general slope up- 
netals become wetted with oil and wards towards the Rocks- Mountains 
'F'i Wr ? tcr , Et more **» 1898 lr I* The main products of Oregon are 
ated sulphide r», netals by bringing the cereals fruit timber and fish The 
'* t 1 e[ y pnlp in contact with a large wheat harvest provides upwards of °0 
wile of oil into which the mineral million bushels annual!) and there is 
w s about half that quantity of oats Sheep 

— * and cattle ore extern vely raised Bruit 

(( T^ 0 THytrTrTjrr>-rT^__ production especially apples is of 

’Nr ° u °TTU CJ 0 importance and the fore ts are most 

\ /— v — 'i_l extensive and have resulted in the 

1 establishment of great lumbenng 
. paper and furniture industries The 

I I salmon fisheries provide for a huge 

LConcf* s' _ | canning industry Other industries 

SunfOBrt Duciun f the Fna turner for include meat packing and dour milling 

etperauon of Bn BmierliL The chief towns are Salem the 

particles went whereas the gangue capital and Portland Educational 
■tayed in the water institutions are at Eugene (the State 

Ma^or/ic ieparatton early attracted university) Portland and Cornwallis 
inventors but It was not realised Until the seat of a celebrated agricultural 
about 1895 that it could be applied to college Area 95 600 sq m pop 
feebly magnetic minerals A great (1030) 053 800 

variety of types of magnetic separator Orel (J) (or Orlov) Russian province 
are in use immediately N of Voroneih awl 

Ekciroslatic separation depends upon Kursk Thu surface is a large plain 
me force exerted upon a part Je by forming a part of the Black Earth 
~ e electnc field (see Electricity) area watered by the Rs. Oka and 
Electrically conducting particles are Sosua and their tributaries Agncul 
^fsofaneously charged by contact hire is widely earned on and crops of 
W2tft the electrode and then strongly cereals hemp and vegetables are 
repelled by it whereas non-conducting raised lava stock is reared though 
particles are not repelled and fall horse breeding for which the province 
vertically away from it The process was formerly noted has fallen off 
8 °nly successful when the material There are manufactures in the larger 
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the surface of a mineral and " 
containing various constituents, 
addition the coefficient of friction, 
electrical conductivity, the dieie_ 
constant, and the colour have 
made use of to a limited evtent 
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Diagram of asimplc Jig*' which separates coarso 
material by a rapid up and down motion through 
water 


Dligram of tbs Spv.haiUn, an inverted cant 
separating matem Is b> water concentru* 01 * 
from above 

Gravity separation is by I ar 
most lmjiortant method, for n ' 
valuable minerals are of considers 
higher specific gravity than the u- 
ganguc (valueless) minerals In 
laboratory it is possible to use what 
called specific gravity liquids to sepo 1 
minerals , these are liquids 1 
a higher specific gravity' than ont 





Organic Chemistry 
accumulate and deliver air at constant 
pressure was put into connection with 
the pipes by valve*, opened by the pres- 
sure of the player 3 fingers upon the 
keys The next step was to open these 
valves by means of power derived from 
the air pressure of the wind -chest the 
key then operating only a small valve 
controlling this power The final step 
was to make use of electromagnets 
operated by contacts attached to the 
keys These then regulate the supply of 
air to tho pipes and the console 
that » the whole set of manuals 
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pedal key board and stops can be con 
nected to the organ by means of a cable 
The \\ nrlitzer organ used in cinemas 
to-day is a musically illegitimate off 
spring of tho organ proper It is 
capable of all sorts of effects actu 
ated by ingenious devices 
Organic Chemistry Is the chemistry 
of U>e compounds of enrbon although 
< 5 convenient to discuss a few carbon 
compounds such as the oxides of 
carton the carbides anl the car 
bonates under inorganic chcrm try 
the term organic chemistry arose from 
toe study of materials found in the 
nvrng organism either animat or 
vegetable and until about a century 


Organic Chemistry 
ago it was considered that these sub 
stances required a vital force for 
their production The death blow to 
the vital force theory was dealt by 
\\ Ohler in 1628 by his synthesis of 
urea [q v ) a typical organic pro 
duct of animal origin from ammonium 
cyanatc a material produced from 
exclusively mineral sources 

Since the day of V\ shier a very large 
number of naturally occurring organic 
compounds have been prepared syn 
thetically in the laboratory 

One of the characteristics of organic 
chemistry is that several substances 
may be represented by the same em 
pin al formula that is that there 
exi t a very large number of isoraerides 
(see article Isomerism) Tor instance 
even a simple formula like C,H»0 
stands for t \o entirely different sub- 
stances namely ethyl alcohol and 
dimethyl ether in inorganic chemistry 
isomerism is a rar occurrence 

One of the great steps forward in the 
theory of the constitution of organic 
compounds and one which gave great 
a istance to the practical side of the 
sci nee was the theory of complex 
radicals v hich was put forward by 
Liebig anl WOhler in 183 as a result 
of their researches on benzoic acid and 
its derivatives They showed that 
v hole groups of atoms passed through 
many ch mical reactions unchanged 
and appeared as stable structures 
r xamples are — CH, — COOH — 
CHO etc 

Classification of Organic Compounds 
The mam divisions into which organic 
compounds are to be classified are the 
aliphatic and the aromatic The names 
arise from the fact that the fats belong 
to the first group whilst the first 
members of the second group that wore 
subjected to investigation possessed a 
6trong and not unpleasant odour The 
aliphatic compounds consist of sub- 
stances in which the constituent atoms 
are arranged in the form of open chains 
which may or may not have branched 
chains attached to them but which do 
not form a ring 

The aromatic compounds are those 
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Orenburg 

towns (Orel and Elet?) of chemicals, 
iron goods, flour-milling and leather 
Peasant industries include rope, car- 
pets, lace, etc Area, 13,300 sq m . 
pop (1020) 1,881,000 (2) Capital of 

above, 98 m S W of Tula, rapidly 
becoming an important educational 
centre for the whole province, since the 
establishment of a university m 1919 
Pnncipal industries are flour-milling 
and the manufacture of rope, candles, 
and cigarettes Pop 77,900, 

Orenburg (1) Russian province S of 
the Kirghiz Republic 'llie surface is 
hilly, and is watered by the Ural, Or, 
and Samara Parts are fertile, and 
fairly good crops of cereals are raised 
and live stock kept There arc de- 
posits of coal and salt A notable 
peasant industry is the knitting of 
goats'-wool shawls Area, 26,400 sq 
m , pop (1920) 074,000 (2) Capital 

of above, on the Ural R and the 
Tashkent Railway It is a large 
agricultural market and produces 
articles for the domestic use of the 
peasants candles, soap, oil, rope, 
leather, etc Pop 129,100 
Orie, see Omni 

Organ The organ is a musical in' 
strument operated through a key- 
board or " manual," by means of 
which air under pressure can be sup- 
plied at will to pipes which emit the 
required note The organ produces 
musical sounds by means of pipes of 
too fundamentally different kinds 
these correspond to the flute, tin 
whistle, or Pan pipes, and to the 
clarionet, mouth-organ, or concertina 
In the first class of pipe, which are 
called fluc-pipcs, the air in a hollow 
tube is set into vibration by a jet of 
air blown against a solid edge The 
note of such a pipe is determined by 
its length, and by whether it is open 
or closed at the end opposite to where 
it is blow n 

The second class of pipe used is the 
reed pipe, m which the note emitted 
depends primarily upon the natural 
period of vibration of a metal reed set 
in motion by the current of air 

A full-sized organ is provided with 


Orpa 


a large number of sets of pipes, rnosl 
of which cover the whole range ottiw 
key-board , furthermore, it is provide 
of key-boaids « 
The various see 


with a number 

manuals up to five 

of pipes are brought into connects* 
with the key-board by means of smy 
usually in the form of knobs distribute 
on either side of the key-board , th« 
arc pulled out when it is required ' 
bring a certain set of pipes into actio 
In addition to the key-boards operate 
by the hands, there is also a pedal he)- 
board played by the feet , tins > 
chiefly used to produce the deepes 
notes . , , j 

The various manuals arc associate 




Flue- pipe. Reed pipe: 

Section of Hue and Kcwl rip' 
with the chief parts into which the 
organ is divided These are the tew 
organ, the solo organ, the swell organ , 
the great organ, and the choir organ: 
this being the order of the manna 1 - 
from top to bottom , to these wc nuts' 
of course add the pedal organ, Eacr 
of these organs has its own set of stops 
and couplers arc provided by wluci 
the manuals and the pedal organ cat 
be coupled together in any desire 1 
arrangement, so that when one 1 
plaj ed, the others play also 

The mechanism of the organ ba 
undergone great changes m rcccn 
years In tho earliest organs the untit 
chest, which consisted of o bellow 
worked by hand and forcing air int 
another hollows, weighted so as t 


Jrganlc Chemistry 
iccamulate and deliver air at constant 
iressore « as put into connection with 
-he pipes by Valves opened by the pres 
mre of the player's fingers upon the 
leys The next step was to open these 
ralvea by means ol power derived from 
!he air pressure of the wind-chest the 
key then operating only a small v alve 
:on trolling this power The final step 
was tn makes use of electromagnets 
operated by contacts attached to the 
keys These then regulate the supply of 
air to the pipes and the console 
that ts the whole set of manuals 
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pedal keyboard and stops canbecon 
oected to the organ by means of a cable 
The Wnrhtzer organ used in cinemas 
to-day is a musically illegitimate off 
spring of the organ proper It is 
capable of all sorts of e Sects actu 
ated by ingenious devices 
Organic Chemistry is the chemistry 
of the compounds of carbon although 
“ is convenient to discuss a few carbon 
compounds such as the oxides of 
carbon the carbides and the car 
bonates under inorganic chemistry 
jJ* him organic chemistry arose from 
the study of materials found in the 
bving organism either animal or 
Vegetable and until about a century 


Organic Chemistry 
ago it was considered that these sub 
stances required a vital force for 
their production The death blow to 
the total force theory was dealt bv 
Wflhler in 1828 by his synthesis of 
urea (ye) a typical organic pro- 
duct of animal origin from ammonium 
cyanate a material produced from 
exclusively mineral sources 

Since the day of Wfihler a very large 
number of naturally occurring organic 
compounds have been prepared syn 
fhctically in the laboratory 

One of the characteristics of organic 
chemistry is that seyeral substances 
may be represented by the same tm 
pineal formula that is that there 
exist a v ery large number of isomendes 
(see article Isomerism) For instance 
even a simple formula like C»H t O 
stands for two entirely d fferent sub- 
stances namelv ethyl alcohol and 
dimethyl ether in inorganic chemistry 
isomerism is a rare occurr nee 

One of the great steps forward in the 
theory of the constitution of organic 
compounds and one which gave great 
assistance to the practical side of the 
sc encc was the theory of complex 
radicals ' Juch was put forward bv 
Liebig and Wohler in 183* as a result 
of their r searches on bcntoic acid and 
its derivatives They showed that 
whole groups of atoms passed through 
many chemical reactions unchanged 
and appeared as stable structures 
Examples are — CH, — COOH — 
CHO etc 

Classification of O game Coi pounds 
The main divisions into which organic 
compounds are to be classified are the 
aliphatic and th aromatic The names 
arise from the fact that the fats belong 
to the first group e hi 1st the first 
members ol the second group that were 
subjected to investigation possessed a 
strong and not unpleasant odour The 
aliphatic compounds consist of sub- 
stances In which the constituent atoms 
are arranged in the form of open chains 
which may or may not have branched 
chains attached to them but which do 
not form a ring 

The aromatic compounds are those 
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whose structure is represented by organic chemistry, since alt the com 
closed chains, or rings, of atoms, and plex organic substances which an 
they may further he subdivided into found in nature are ultimately domed 
two classes (a) the carbocyclic or from plants 

liomocyclic compounds, in which the The Examination of Organic Com 
ring is composed solely of carbon atoms pounds The analysis of organic corn^ 
(although other elements mav be pounds and investigation of an organic 
attached to these atoms), and (b) sub-dance differs considerably from the 
heterocyclic compounds, m which the procedure that is followed in the case 
ring is composed both of carbon atoms of an inorganic material In the case 
and of an atom of another element such of organic compounds, the elements 
as nitrogen or sulphur The majority present are, as a rule, strictly limited, 
of carbocyclic compounds are derived and in addition to carbon, which mfl't 
from the hydrocarbon benzene necessarily be present, there are seldom 

and of the structure more than three or four other elements, 

„, r and these may easily be detected b) 

"I 1 simple tests 

r.T^-Xrtr Consult J B Cohen, Theoretic® 

ire-i IU,r Organic Chemxshy (1025) , J Schmidt., 

Organic Chemistry (1932) 

C( j Organo-Metallic Compounds are com- 

pounds in which one or more organic 
The benzene derivatives form one of radtealsare attached directly to a metal 
the most important groups of organic via the carbon atom Thus, compounds 
compounds, both from the theoretical such as the sodium salts of organic 
and industrial points of view acids arc not classed as organo- 

Tlie heterocyclic compounds are of metallic compounds, since the sodium 
somewhat lesser industrial importance is attached only indirectly to the 
than the aromatic homocyclic denva- carbon atom through oxygen Organo- 
tives, hut they are of considerable metallic compounds are purely syn- 
scientific interest, as the degradation thetic products, and do not occur m 
products of numerous organic sub- nature, butwhilstmanyofthemareonh' 
stances of vegetable origin, including of theoretical interest, some are of 
the alkaloids, belong to this group practical value cither as reagents in the 
Present-day tendency in organic chemical laboratory or as tlierapcub <: 
chemistry is to draw the science ever media, and others have properties 
nearer to biochemistry More and more which enable them to bo utilised t n 
of the physiological functions of the industry Members of the aliphatic 
living body are being explained cherm- series are usually prepared by the 
cally, and it is evident that sooner or action of the metal on the corre- 
lator the structure of all the hormones spondmg alkyl iodide Numerous 
will have been elucidated, and their organo-metallic compounds find a use 
synthesis accomplished, success in this in medicine (see Antiseptics and 
respect having already been achieved Chemotherapy) The more impof' 
m the case of some of those having tant organo-metallic compounds Of 
not unduly complex structures therapeutic value contain, amongst' 

A chemical problem which has others, the following metals and 
attracted attention for many years, metalloids arsenic, antimony, met' 
hut which is not as yet solved, is that cury, silver, bismuth, and gold 
of the synthesis of a large number of Onbi, the name for a few species of 
very complicated materials by plants small fawn-coloured African antelopes 
which have as their raw materials only The bucks are about 2 ft high and' 
carbon dioxide and water This ques- have short spike-like horns 
tion may be said to he the basis of Onel Window, a bay window pm- 


n 
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Ongen 4 

jetting from the face of a building 
usually from an upper storey sometimes 
supported by pillars or corbels There 
are some good examples in th Oxford 
Colleges 

Ongen (e 185 e 253) Christian 
theologian was born in Egypt of 
Christian parents hys father Leonidas 
educating tha boy himself When 
Ongen was 15 years old he attended 
the lectures of Panfcenus and Clement 
m Alexandria and signs of his gra- p of 
Greek philosophy and the Scriptures 
were soon apparent His thirst for 
knowledge led him to devote much of 
his time to the interpretation of the 
Scriptures whilst he also studied 
Hebrew and the works of Plato and 
other philosophers 

His literary work now began and be 
wrote and instructed in his native 
Alexandria until c 31 when jeatousy 
on the part of Demetrius caused 
Ongen to settle at Crwarea where he 
not only preached but established a 
school which flourished rapidly His 
work m reconciling secular knowledge 
with Christianity makes biro one of 
the most learned and distinguished 
theologians of the primitive church 

Amongst Ongen s most important 
works may be mentioned his commen 
tanes and the lUxaph an edition of 
the Scriptures in six languages 

Originating Summons see practice 
and Procedure 

Orinoco great nver m the N of S 
America Rising in the SierTa Panma 
a range in the S of V enezucla it flows 
N along the Columbian border and 
then turns E in which direction it 
flows to the Atlantic Some 160 m 
from its source the nver divides part 
flowing S to rexeh the Amazon sj stem 
wa the Cas quiare Canal and the Rio 
Negro The mam affluents are the 
Ventuari Guaviare Arauca Meta 
Apure and Carom The delta begins 
more than 100 m from the rivers 
mouth and occupies a swampy area of 
e OOsij m The navigable length Is 
as far as the confluence of the Apure 
above which rapids and falls impede 
the passage of vessels The total 


) Orleans 

length is 1600 m and the total area 
watered c 380 000 sq m 

Oriole, better known as the Golden 
Oriole is a handsome bird the cock 
being yellow and black and rather 
larger than a starling It occasion 
ally visits England in the spnog 
They feed on fruits and the hen 
which is greenish yellow makes h r 
nest in trees 

Orion [or! On] m classical mytho- 
logy a giant son of Pose don (Nep 
tune) He was slain in error by 
Artemis (Diana) and after bis death 
was raised to heaven to form the 
constellation that bears his name Set 
Constellation 

Orkney Islands group of O islets oil 
theN coast of Scotland of which thy 
form a county 20 are inhabited 
They are separated from the maml inti 
by the ti m wide Pentland Firth For 
the most part they are bleak and 
fairly low lying the highest points not 
reaching more than c 800 ft The 
inhabited islands possess a few short 
rivers and small lakes Agriculture 
comprising crops of oats barley and 
vegetables is successfully earned on 
as the soil is fertile in many places and 
the presence of the Gulf Stream pre- 
vents extreme cold Live stock 
especially a breed of small vi-orous 
horses are raised With the exception 
of sandstone there are no minerals 
The leading industry is fishing and 
brewing and small cottage industn s 
are also carried on 

The most populous islands are 
Pomona (or Mainland) S Ronald 
shay Hoy Westray Sunday and 
Shapmshay Area 3 6 sq m pop 
(1031) 2_ 000 Capital Kirkwall 

Orleans important Fren h town on 
the Loire capital of the Loiret depart 
ment Industries include machinery 
textiles and agricultural implements 
and there Is a considerable trade in 
wool dairy produce wine and li e 
stock Orleans will always bo closely 
associated with Joan of Arc who raised 
the English siege in 1429 Her house 
and statues are objects of pubfee" 
interest Pop 71 600 ■C 



Organs o0 

Orleans, Charles, Duke of {1301— 
1405), known as Charles d’ Orleans, 

Fr poet, was taken pnsoner at the 
battle of Agmcourt and imprisoned in 
England His verse, which is in the 
median al style and forms, contains 
some charming rondels 

Orleans, Siege of (Hundred Years’ 
War) . the siege of this tow n, held by 
a French garrison under Dunois, the 
Bastard of Orleans, was commenced 
Oct 12, 1428, by the Earl of Salisbury, 
succeeded on the 2Gth by the Earl of 
Suffolk The siege dragged on till 
April 1429 , on April 29 Joan of Arc 
entered the town , on Alay 3 the 
French assumed the offensive, and on 
May' 7 the siege was raised, and 
Suffolk withdrew 
Orlov, see Orel 

Orm or Ormin, an English monk 
of the 12tli and 13th cents , author of 
the Ormulum, commentaries in v erse on 
the gospels, written in Middle English 
The book is called after him — 

This bake is nemned Ormulum 
Tortht that Orm it mohtc — 
and is valuable for the light it throws 
on the development of the Midland 
dialect, and for its pecul ar system of 
phonetic spelling The verse is un- 
rhymed and non-alliterative 

Ormolu, an alloy of brass used m 
making candlesticks, small statues, 
and other articles, and as the basis of a 
kind of enamel work in which acarved- 
out design is filled with a fused mass 
of mixed enamel and alloy The re- 
sulting enamel is called imail cloisonni 
The Chinese have long practised the 
art The composition of ormolu is 
generally 58 parts of copper, 20 of 
zinc, and 16 of tin 
Ormsby-Gore, Rt Eon. William 
George ( b 1885), English politician 
He entered Parliament m 1910, served 
m the World War in France, and later ] 
w-as Parliamentary Secretary to Lord I 
Milner and Assistant Secretary to the 
War Cabinet He became Under- 
secretary of State tor the Colonies 
1922—4, and again in the Conservative 
Government, 1924-9 With the return 
of the National Government he was 


Orpen 1 

made Postmaster-General, and later 
First Commissioner of Works He is a 
keen geographer, and was President cl 
the Geographical Section of the British 
Association in 1920 He represented 
the British Gov eminent at the League 
of Nations in Sept 1933. 

Ormuz, see Hormuz 

Ormuzd, see Zoroaster. 

Orne, I rench department immedi- 
ately S of Calvados, ts on high ground, 
culminating in the forest of Ecouves 
(1400 ft ), and forms the watershed for 1 
a number of small rivers, of which the 
Ome waters most of the department. 
Much of the soil in the E is fertile, 
while the W is mountainous and 
forested , good crops of cereals and 
potatoes are grown, and the ample 
pasturage supports a flourishing dairy", 
industry', one of whoso products is the 
famous Camembert cheese (q v ) Pears 
and cider apples are widely grown, and 
bee-keeping is of importance Indus* 
tries include cotton, iron-founding, and 
general metal goods, tanning, papf', 
bleaching, and glass-making The 
chief town is Alengon Area, 2370 sq 
m , pop 277,000 

Ormthogalnm, see Star of Beth- 
lehem 

Ornithology, the branch of zoology 
of which birds are the subject- 
matter 

Orogeny, see Mountain Builb- 
ing 

Orpen, Sir William Newenbam 
Montague (1878-1931), Insh painter, 
born m Co Dublin Orpen studied in 
Dublin and later at the Slade School 
w London, joining the New English 
Art Club in 1900 His early interiors 
with portraits a new genre in Eng- 
land at that time, were admired for 
their quiet and attractive colouring 
and careful handling Orpen was 
appointed an official artist by 
Government during the World War, 
and much of his w ork in that capacity 
is in the Imperial War Museum He 
became a K B E m 1918 and RAH 
1919 His Onlooker in France (1021; 
is illustrated by reproductions of bl- 
own w ork In his later y'ears he painted 


Orpheus 51 Oryx 

Eany brilliant portraits such as The application of suitable apparatus to 
Chef Several of his worts are now prevent deformity and massage and 
exhibited in the Tate Gallery electricity in later stages Many 

Orpheus, m classical mythology a nervous diseases however cannot 
son of Apollo endowed in supreme be cured by orthopaedic methods 
di*Tee with the gift of song his Congenital affections such as club 
music could move mountains and tame foot flat foot and spinal curvature 
wild beasts On the death of his wife are often treated bv orthopaedic 
Eurydice he descended to Hades surgery 

to recover her she was restored to Orthoptera, an order of Insects (q v ) 
him but he lost her again owing to distinguished by the wings when 
his impatience to behold her face present being dissimilar —the front 
In the later Greek world Orpheus pair being homy elytra the hind pair 
became the centre of an elaborate membranous — and by its biting mouth 
semi-secret cult which spread very parts and negligible metamorphosis 
'rolely amon S classes The species are mostly of Urge or 

Orpiment, see Arsenic medium sue and are adapted for 

Omi Boot, the powdered root of running hopping flying digg ng 
Iris florentwa the common white- or swimming although the aquatic 
flowered iris about 15 in high The species are few The best knjwn are 
i? ts 't ere at one 4,11,6 ‘he cockroaches crickets grass 

Cultivated in Italy for the perfume hoppers locusts mantises and the 
trade but the synthetic preparation leaf and stick insects (qq v ) 

* **** almost ruined the in Ortolan, bird of the bunting family 

"“’“T . greatly esteemed especially in France 

Orthodox Church, see Eastern lor the flavour of its flesh Ortolans 
iv.2? 00 * CnuRCH - are netted in numbers and fed on 

Orthodoxy conformity to an estab fattening seeds before being killed 
hshed belief especially in the theo anl dressed for the table 
logical or religious Rense as opposed to Ometo Italian city of great archi 
hete oiaxv which implies a difference tectural interest in Perugia on the 
of opinion from that laid down as R Paglia The cathedral begun in 
Correct Every school of thought — the I3th cent and built of black, and 
religious political philosophical etc — white marble is one of the most 
has its own orthodoxy Orthodoxy has magnificent in the country and con 
been defined as roy doxy and tains many beautiful frescoes statues 
heterodoxy as your doxy sil -cr work and carving Pop c 

Orthopedics a term strictly mean 20 000 
u i I*'' 5 treatment of deformities in Orwell. Suffolk river rising some 
chudren but usually including the miles \\ of Stowmarbet from which 
treatment of deformittes and injuries town it is navigable and flowing S E 
111 ?t Dfra4 especially those of the legs to its long estuary at the head of 
ana feet Joints and bones are treated which Ipswich stands It is a useful 
“Ihry and disease the treatment means of transport used chiefly for 
f ik” 6 <4ue ' w e consisting omctlmes grain Length c 30 m 
of the administration of endocrine Oryx, a group of antelopes con 
Secretions and anti raclutic vitamins to taming four spec es of which the 
stimulate growth of the bone Con white orvx is found in Arabia a more 
traction of the soft tissues near joints sandy coloured species in the Sudan 
®ay be prevented by sterilising the the beisa in E Africa and the gems* 
"Tinod and grafting fresh tissue if bok in S \\ Afnca the last two 
necessary Sometimes gradual stretch being darker in tint with the head 
13 employed Affections of the black and white They are about the 
nervous system are treated by the sue of donkey* and both sexes carry 
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long horns, slightly curved in the 
Sudan oryx but straight m the others 



Osaka, largest city m Japan, on a bay 
of the same name situated on the S 
coast of Honshiu island It is inter- 
sected by canals, and possesses good 
dockyards, but most of the exporting 
is done from Kobe (q v ), which has 
better facilities for navigation The 
main industries are cotton, ship- 
building, metal-goods, glass, and sugar. 
There is a university, numerous 
temples, and a fortified castle, one of 
the finest m the country Osaka was 
founded about the end of the 1 5th 
cent It has suffered from disastrous 
earthquakes, fires, and tidal waves 
Pop (1930) 2,453.000 
Osborne, Dorothy (1027-1C9G), mar- 
ned Sir 'William Temple (qv) in 1CG5 
Her Love Letters were published in 
1888, and arc among the most charm- 
ing letters in English 

Osborne, Cowes, Isle of Wight, former 
royal residence, bought m 1845 by 
Queen Victoria It was one of her 
favourite residences, and she died 
there m 1901. King Edward VII pre- 
sented the house and grounds to the 
nation, and part of the house was 
opened as a convalescent home for 
Naval and Mditary officers in 1904 
A year previously a college for the 
Royal Navy was opened there, but 
tins was discontinued in 1921 The 
house is built m Italian style and the 
grounds are very picturesque See 
Wight, Isle oi 


Osean Language, see Itaiuc Lan- 
guages 

Oscillograph, sec Electricas 
Measuring Instruments, 

O’Shaughncssy, Arthur Wllliatu 
Edgar (1844-1881), English poet, 
the author of an Epic of 1 Vometi, 
which, with other poems, appeared ib 
1870 Lays of France (1872), Music 
and Moonlight (1874) and Songs of o 
Worker arc other volumes of his verse 
The one lyric for which he is famous, 
The Fountain of Tears, appears in 
Palgrave’s Golden Treasury 

Osiers, species of willow grown far 
basket-making or wickerwork, or 
shoots of these willows. Salt* vmiu- 
alts and S caprea are most often used, 
grown m good well-trcnchcd and 
manured ground, naturally moist, but 
never covered by stagnant water, 
propagated by cuttings The willou 
is dioecious (i c stamens and carpels 
in different plants) and the carpellate 
or female plants arc most often grown* 
S viminahs has straight and slender 
branches, with shortly stalked, almost 
upright elongated leaves, pure white 
beneath, and numerous sessile catkins 
1 in long 

Osins, the ancient Egyptian god 
of agriculture, art, science, and tb° 
underworld He was considered to be 
reincarnated in the bull Apis , and 
the legend of the separation of m 5 
members after his death and the 
lengthy search for them by his sister 
Isis (q v ) was one of the principal folk 



Osborne House, a favourite Residence of 
Queen Victoria 
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slams of Fgypt Some modern In belonging to the platinum group 
vestigMor* consider thst hb cult mav traces of other metals of this group also 
be based upon memories of an actual occur in the all y 

person the inventor ol agriculture and Otutato, a blue- white metal one 
the other arts of civilisation. So Sir of the rarer metallic elements {» e 
J C Fraser A dsnis Allis Osins Tuatv ts) It occur* naturally in the 

Osier 6irWiEi&m. Bart. (1813-1019) metallic state but rarely pure being 
British physician was born In Canada usually found as an alloy with 
and appjintrd Professor of Ph>siology inlion (?r) known as osmtndtvm 
at McGill University 1874 and of Osmium is also to be foun 1 in most 
Cl meal Medicine at I rnnsvlvarua platinum ores since it belongs t > the 
University 1884 He then became platinum group of metals Osmic 

Professor of Medicine at Johns Hopktns acid is emplsjed in microscopy as 
University 1SS9 leasing to become a »tam as it gi « l black colour to 
pro'essot at Oxford in 19 «j In 1911 he certain tis ues caused bv reduction 
was made a baronet He wrote on of the crude to tho metal It is 
nearly every branch of medicine and volatile and ver> poisonous 
h« works include Pnnctples and Ojnlhrflck a city ol Hanover Cer 
Practice of \Udu\nt a Monograph on man> e CO m S W of Bremen It 
Cancer of tKr Stomach 1900 Science bas a line Gothic church and a Roman 
and Immortal ly 10>>4 and The Catholic cathedral containing r lie* of 
Ccefa/ on of Modern Medici** 1913 Charlemagne It has iron and steel 
He also edited A System of Medicine works and manufactures musical in 
7 vols. 1905-10 stTuments cotton and woollen goods 

Oslo s nee 1025 the name for chemicals dyes cement paper and 
Kiwuama the capital oi Norway It tobacco Id the 9th cent it was a 
13 situated at the end of an Inlet of the wal!\l town The bishopric was 
Skagcrrak and w a rapidly growing founded b> Charlemagne in 7S3 
ehicHy modem city including the seat Osnabnlck was formerly the capital of 
of government the supreme courts a principality and in 1918 at tho I eace 
and a university The chief maou of Westphalia it was stipulated that it 
factores are cotton woollen Imcn and be held by a Roman Catholic and 
canvas goods and there are sawmills Protestant prince alternately In 1815 
and paper mills brickworks foundn s the principality became part of 
and soap and tobacco lactones There Hanover lop 470 500 
b a very good harbour Tho city dates Osprey men mm sired bird of prey 
from 1048 but has been largely rebuilt lound nearly all over the wot 1 1 and 
on a different site having been badly the type of a family related to the 
damaged by fires In its earlier years Falcons but having the fourth too 
Pop .53 000 of the foot rev ersible somewhat as In 

Osm&nP&shafe 1835-1900) Turkish the owls Tho osprey feeds on fishes 
general and statesman was educated which it catches by dropping from a 
at the military academy at Constan height Into the water and seizing them 
tinoplo and fought m tho Crimean War m its talons It formerly nested In 
at Lebanon in I860 and 1 1 the Cretan Great Bn tain but is now only a 
war in 1887 He was made a general passage-migrant 
in 1876 and participal d in the Ossa, a mountain In Thessaly 
Serbian War In the Husso Turkish (e 6000 ft ] on which in Greek rnytho* 
War oi 1877 he distinguished himself logy Mt Pclion was piled by the 
by his def nee of Ilevna He was Titans in thei war again t Jupiter in 
Minister of W ar from 1878-85 order to reach the heavens Htn e the 

Osmirldlnm (also known as imfos phrase from the Odyssey abo»* ««i»n* 
mine) a naturally occurring ahoy of reliou on Ossa indicates n 
the metals osmium and iridium {q<f o ) effort 
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Ossian, the name of i legendary 
Gaelic b ird, ft " tran-diUon " of v.h'r? 
poems v is published by James '■! -e- 
pherson (c, i ) It is p r olnble that 
parts, at least, of Macphemon’s " for- 
geries" were not fabrications, and that 
thi bard dul, m rralitv, compo*c some 
of the epic verse whiJi had such a great 
influence on fh< Romantic Revival 
Ostade, Adriaen Van {J610-1C85/, 
the cider of tv.o brothers, well-1 no.vn 
Dutch artu ts Ost tde is supposed to 
have been ft pupil of 1'ranr Hals, and 
his work is typical of hut country and 
time His numerous paintings, draw- 
ing's, and etchings are of the liveliest 
character, depicting almost c\ cry phase 
in Utc life of the Dutch posantry 
There are t samples m the National 
Gallt ry 

Ostade, Isack Van <1621-10 if);, the 
younger brother, studied under Admit, 
whose influence is conspicuous in his 
early work, both as regards subject and 
treatment But he is best Icnovn for 
the landscapes of his hter years, par- 
ticularly for his winter scenes, with 
their well-arranged masses of small 
dark figures against backgrounds of 
icc and sno.v Hio National Gatlery 
has C of his paintings 

Ostend, Belgian port and popular 
holiday centre During the World 
War it was occupied by the Germans, 
and used for some time as a submarine 
and destroyer base The harbour is 
large and well equipped, and is tlic 
centre of the Belgian fishing fleet, and 
the town possesses excellent holiday 
attractions, including a good orchestra, 
a racecourse, and a casino It w as the 



Tbc Sea front and Kursaal, Oslend 


ret-n; of ft mid by the Bntuh 
during th* World War, who 
VsrJiri it was 'link in the 
and the keibour partially olrt 1 --. 
ag mu t use by German naft'SStt'" ■ 

ivp f uni) n.sob m 

us ha, Xbdnn town and port ®* • 
eient eti, in, at the month of the »>>. ‘ 
1 or nnnv yean th< present town «* 
ned on 'the traditional rail W&a 
faeturo v h.rdi has now decim'd *-J; ^ 
vfttion, begun under Pope Pu^IN 
1851, and continued by the 
Government. lias re. ci l cd sort* Tf' 
fectlv preserved Roman rttnmfis. 
eluding several temples, a unnib'r 
houses and vrarehnn*ts, theatres, tw- 
raU-.s, ami many tombs- A short u 
lance up ti” riv erarctw o harbours, tie 
constructed during ths 1st cent A c 
Ostracism, a sentence of banish®®; 
parsed bv popular vote in Atu « • • 
derived from tlte Greek word 
oystir, as oyster '■bells were ****" « 
record votes Subsequently s® 
pieces of pottery (ostrakal were *_ 
ployed, the name of the person to w 
ostracised being written by each vow- 
fen thousand voles were necessary ' 
a decree to be made In the moclf . 
sense, the term applies to the j 
of a person by Hie circle m which 
usually moves , 

Ostracoaerms, a group of 
chordate {q v ) animals found in UPF 
Silurian and Dovonutn strata, who 
affinities are quite unknown * 
hind part of the body' is scaly a*j 
fish-hke, and they were former . 
regarded as fishes, bnt the fore-part 
the body is expanded and cover 
with a single plate or numerous plate 
and Bince there is no proof that tne, 
had jaws or limbs they have bee 
classified with the lampreys and co 
sidered as constituting a separate cla- 
of vertebrates connecting the * aI ’ 
preys with the true fishes ■ 

Ostrich, the largest known hut 
considerably' exceeding the emu an 
cassovvary (qq v ) m size and differ 1 '' 
from them in having comparative; 
large wings and only two toes on tt 
feet. The wings, however, are ® 


Ostrogoths 
Capable oi flight but add considerably 
s P ced of the bird which c an 
ootstnp most horses as recorded in 
the book of Job Ostriches live m the 
plains of Ar^a and Afnca and both i 
cock and hen share in incubating the 
. The coc5c has beautiful black 
and white plumes formerly fashion 
able for hat trimming 
Ostrogoths, name given to the E 
the Goths <? * ) who became 
22?* e A D 370 At the same time 
they became subject to the Huns then 
\T)i U ?lu' 2r °' pe Not unul ^ down 
lad 0 f the Huns did the Ostrogoth 
Play a part in the history of Europe 
TmV Pt S tnbutanes of the Huns 
«th cent the Ostrogoths 
are found as allies of the E Roman 
® Under Theodoric the Great 
«l. 0 5 tr ??? ths con quered N Italy and 

Cam de ^^ cir po ' ver over the Goths “> 
T|" “” d Spam With the death of 
„h e °d°nc the power of the Ostrogoths 
n. d i V ?| cl i nert {S “ Narses ) 
0* tw «M, Wilhelm (1833-193'*) Ger 
Sue, b0fn ,n R >8» «as 

K * and spent the earlier part of 
h» life m what is now Latvia In 
rSL.? was appointed Professor of 
♦W . try ,n Le, P '8 and taught in 
that town until his retirement in 1900 
fj * ^hemical researches were chiefly m 
tne field of physical chemistry and he 
« Known for his study of solution and 
interpretation of their behaviour 
mtnermodvnamic terms He also did 
a considerable amount of Investigation 
u electro-chemistry and determined 
vpenmentally the cliaractenstics of 
solutions of electrolytes Ostwald w as 
th* recipient of the Nobel prize for 
chemistry in 1909 

t , Gtta, a Rims [OTAHVO RE MCI a 
stanza form of Italian origin used by 
lasso and Ariosto and many others 
particularly for the purpose of roman 
tic narrative It consists of eight 
decasyllabic lines rhymed on three 
thymes thus ABAtHBCC It is the 
case of the Spenserian stanza (a v ) and 
Jy Keats in his Is btlU 
which the following stanza is 


Ottawa Agreements 

Wb b Ui tl ter df (tree cbw b yard (A 
1 Andl tb rlrit lik d m -01 I (B) 
Worttbr gb lb 1 y y sod and gr v ! barf (A) 
T sees II tb dbo andf » 1 I I (B> 
Pit; ge cbf noth tb gryUe thh lb m rr d 


And fitn 


loo biting I mo with baman u 
Ah I tb lb Id vl wb t w f It (I 
When Is bell by Lore kn It (C) 


(L) 


I (B| 


Ottawa ( 1 1 Capita! of the Dommionol 
Canada in Ontario on the Ottawa R 
The city is beautifully situated and 
is verv hand ome hrst among its 
many important public buildings are 
the Houses of Parliament whose 
corner stone was laid by King Edward 
VII (then Pnn e of Wales) in 18P0 
Much of it was destroyed by fire m 
1916 and subsequently rebuilt 

The mam industry is lumbering 
huge quantities of timber beiu 0 
exported annually There are also 
important flour iron and leather 
industnes and many minor trades 
The nver provides a wealth of water 
power vhicb is increasingly employed 
for the industrial and municipal 
welfare of the citv Pop (19JI) 
1-7 000 (*) Riier of Canada tnbu 

tary of the St Lawrence with a 
drunage a ea of c 90 000 sq m It is 
used mainly for the immense lumber 
trade which i carried by its current 
to its con finance with the St Law rence 
The Rideau Canal at Kingston con 
nects it with Lake Ontario Length 
c -00 ra 

Ottawa Agreements agreements re 
garding inter Imperial tariffs con 
eluded at tho Imperial Economic 
Conference held at Ottawa in the 
summer of 193° Separate agree 
ments were concluded beti een the 
United Kingdom and each of the 
Dominions as well as between the 
different Dominions for granting 
certain preferential tariff rates on 
—ter Empire trade 

The United Kingdom agreements 
with tho various Dominions were 
similar in outline though differing in 
details They were embodied m the 
Ottawa Agreements Act of IBS'* and 
provided for the following 

A considerable list of commodities 
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on which the British Government had ( jurious 
imposed a 10 per cent duty when the 
general tariff was put into operation m 
April 1932 appears in each agreement 
the British Government undertook 
not to lower its 10 per cent levy on 
imports of foreign supplies of these 
products for y years Iliese goods 
meanwhile were to enter free from the 
Dominions and Colonies of the British 
Commonwealth of Nations On this 
list of commodities the Dominions and 
Colonies were therefore to enjoy a 10 
per cent preference in the British 
market for 5 years Hie products 
consist of certain raw materials and 
foodstuffs which are important m the 
export business of the Dominions, such 
as leather, tallow, 7inc, lead, timber, 
canned fish, dned and canned fruits, 
and a number of other products 
Additional duties were also imposed 
on foreign imports into the United 
Kingdom, comprising products for 
which different parts of the Empire 
were desirous of developing markets 
in Great Britain — apples and certain 
other fruits, butter, cheese, eggs, honey, 
and milk products, but not wheat, 
meat, or maize 

With regard to certain foodstuffs, on 
which they refused to put a tariff, the 
British Government maintained the 
right to regulate the quantity of total 
imports into the United Kingdom, by 
means of a system known as " quotas/' 
but set certain proportions or amounts 
which should be permitted from each 
of the Dominions interested Tfiese 
products included meat, fish, butter, 
cheese, eggs, and milk The purpose 
of these regulations, according to the 
British Government, was to foster 
home production in the United King- 
dom by the limitation of imported 
supplies and a consequent raising of 
price levels which would render home 
production profitable The United 
Kingdom also entered into an arrange- 
ment whereby State action should be 
taken by the Government concerned 
to prohibit the export to the United 
Kingdom or Dominions, by any foreign 
power, of goods likely to have an in 


Ottawa Agreement* 
juiiwua effect on the agreements' 
Farmers in many parts of the UmWi 
Kingdom have expressed the view that 
the British Government let them flown 
at Ottawa by refusing to put a harm on , 
wheat and meat, and by their . 


arrangements put millions of moncv 
the pockets of Argentine and Dams ^ 


producers . . 

The Dominions undertook to gran 
Great Britain increased preferential 
margins in respect of tariff dulieso 
imports into their territories, / on, 
provision was to be carried out ^ 
increasing the duties on foreign im- 
ports of a long list of manufactured, 
goods imported into the v'ariou 
Dominions and by decreasing the dunes 1 
chargeable on imports from tti- 
United Kingdom on a number of other 
products Dominions not already 
having tariff advisory boards under- 
took to establish them along the lm 
of the British Import Duties Advisory 
Committee established under the im- 
ports Duties Act of 1932 (sire TaWTTS) 

Since most of the Dominions were 
anxious to foster a certain amount ci , 
industrial development within rhea, 
own territories, they wore for t* 1 ® 
most part unwilling to undertake t 
allow United Kingdom manufactured 
products free entry In most cases, 
however, competition of the mclus- 
tries in the Dominions was not fornud-- 
able so far as British manufacture 
were concerned Longer experience, 
technical ability, and greater in- 
dustrial facilities usually enabled the 
United Kingdom to produce products 
supenor in quality and variety', and . 
to furnish quantities which the newer 
industrial development in the Domin- 
ions could not equal It was felt that 
the newer preference rates, when the) 
came into operation, would tend W ■ 
result m a sharing of the Dominion 
markets for manufactures between 
the large United Kingdom suppliers 
and the smaller Dominion industries^ 


In tlie same way, the United Kingdom 
market for foodstuffs would be shared 


between the large Dominion producers 
and the smaller supplies produced m 
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Ireat Britain Set also Empire 
Trade Foreign Trsde Tariffs 
O tter the representative of a family 
>t the carnivora related to the weasels 
cad badgers but distinguished by its 
idaptation to aquatic life the hind 
eet and tail being enlarged and modi 
ied for swimming Otters are found 
a nvers nearly all over the s orld 
except the Australian region and 
Madagascar and feed mainly on fish 
OUerbnrn, Battle of. Vug 9 15 or 
19 1388 about 2800 Scots under the 
Earls of Douglas Dunbar and Moray 
routed a force of 8600 English under 
Henre Percy (Hotspur) The battle 
*as fought bv moonlight the English 
archery being thus rendered useless 
Hotspur and his brother Ralph were 
imoug the captured and on the Scot 
Ush side Earl Douglas was slain The 
battle is sometimes called Chevy 
Chase 

Otterhound, a rough-coated hound 
used for otter hunting but now super 
seded in mau> places by foxhounds 
Otter shrew a nocturnal fish-eating 

S uatic msectlvore found in streams in 
Africa and closely resembling a 
small otter in appearance 
Ottoman Empire formed when the 
Ottoman Tut Vs under Osman declared 
tteir independence of the Se!)uV 
Turks bp) at the end of the 13th 
cent under his successors Byzantine 
hold over Asia Minor was continually 
weakened until by 13o0 only a few 
fortresses remained and the Tui Vs had 
already crossed into Europe and 
taken Gallipoli Under Sultan Murad 
1 (1359-83) the TutVs invaded 
Europe and conquered the outlying 
distn ts of the Byzantine Empire and 
some Indeyend nt territories of the 
Dulgars though continually ham 
pered by revolts in Asia -which In 
UCH3 grew to such alarming proper 
tions ns a result of the irruption 
of Tam rlane from Samarkand that 
the Tttrks were compelled to return 
Tke> were defeated by Tamerlane 
At Angora m 140 but 10 years 
later their power revived and gradual 
extension into Europe was checked 


Ottoman Empire 
onh by joint action by Slavs and 
Mag} ars 1412 The allies were sub 
sequently defeated b> the Turks at 
Varna Sultan Mohammed if (14*il- 
81) established tho Ottoman Empire 
firmly in Europe In 1453 Constan 
tnople was captured and the last 
vestiges of the Byzantine Empire 
extinguished The Turks extended 
theirpower overS Serbia Albania and 
the Mores The independent Turks 
in Asia Minor were al o bronght under 
the joke of the Ottoman Empire 
The 16th cent marks the peak of 
Turkish advance Practicallj com 
plete control was obtained over tile 
Balkans The Magj ars were defeated 
in I6°0 Austria in 15*9 then Egvpt 
and Western Persia It was a military 
Empire the Sultan, was a soldier as 
were the grand \ iziers Semi inde- 
pendent States ackno lodging Otto 
man suiecainty included Hungary 
Transylvania Moldavia Walachia 
and the Hejaz The army was effi 
cient the peasants were contented 
with security of tenure Trora the 16th 
to the end of the 18th cent corruption 
and military weakness alternated with 
military revival By the peace of 
Karlowit* in 1699 Austria obtained 
Transylvania Poland obtained the 
Ukraine and Venice the Morca and 
Dalmatia In 1718 Turkey lost more 
territory to Austria who had advanced 
as far S os Belgrade and m 1736 she 
lost territory to I crsia By the 
treaty of Kuchuk Kaioarp Russ a was 
given the right to protect orthodox 
Christians under Ottoman rule 

The 10th cent saw the dismtegra 
tion of the Ottoman Empire (for details 
see Eastfrjj Question) under attacks 
bv using nationalities and Russia 
Internally it was a period of maiad 
ministration and toward the end 
of reform ami national rewv al *terb a 
obtained virtual independence in 181° 
Greece complete independence in 183 
Rumania la 186% then Bulgaria wt 
1883 and Italy conquered Tripoli 
in 1911 tilled victcrv in tlie World 
War reduced Turkey in kurope to a 
narrow territory near Convtanttaopie 



Otway 

(now Istanbul) 
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Iraq and Egypt 
obtained independence under English 
guidance , Palestine and Syria became 
mandated territories, and the Ara- 
bian principalities blossomed forth 
into independent States In internal 
administration Turkey had fallen be- 
hind its system of the IGth cent 
Corruption was nfe, local go\ eminent 
oppressive, and hatred of Christians led 
to massacres Towards the end of the 
19th cent reform movements started 
The young Ottomans demanded con- 
stitutional government In the '90's 
they were succeeded by the Young 
Turks, who were nationalist and con- 
stitutional A revolution began in 1908, 
and a constitution v,as introduced A 
counter-revolution followed, but -was 
suppressed andthe Sultan Abdul-IIamid 
was deposed The new Government 
made determined attempts to introduce 
reforms Foreign capital was attracted 
by concessions, but progress was hind- 
ered by war with Italy in 1011, with the 
Balkan States in 1912-13, and by the 
World War, 1914-18 Constantinople 
was occupied by the Allies in 1920 
Kemal Pasha abolished the Sultanate 
and Caliphate in 1922 For later his- 
tory of 1 urkish republic see Turkey 
Mustapha Kemal 
Otway, Thomas (1652-1085), Eng- 
lish dramatist, one of the few writers of 
tragedy in the Restoration period 
He wrote Alcibiades (1675), Titus and 
Berenice, The Orphan (1680), and the 
famous Venice Piescrvcd (1682) He 
lived and died in great poverty 

Oubliette, an underground room or 
passage reached only by a trap-door m 
the floor above (Fr ottblter, " to for- 
get") Such places were used exten- 
sively in the Middle Ages for getting 
rid of enemies They may originally 
have been intended as house-drains 
Oudenarde, Belgian town on the 
Scheldt, famous as the scene of the 
battle (1708), during the War of 
the Spanish. Succession {q v ), m which 
Marlborough defeated the French 
Tanning and textile manufactures are 
carried on Pop c 7000 
Ondinot, Charles Nicolas (1707-1847), 


Oois 

marshal of France. He served nnd-f 
Napoleon m the French Revolutionary 
w ars and, at the head of the p 1Cr - 
division of grenadiers Oudtnol, 13 
tinguished himself at Austerhtz 


Affw 


Wagram he was made Duke of RegS® 
Oudh (or Oudc), an area of Bnti “ 


UUlLQ ipr untie), dll — • , 

India consisting of the eastern part 
the United Provinces of Agra ana 
Oudh, and lying between Nepal ana 
the Ganges and between Agra a 
Bihar Lucknow, where the cim 
court of Oudh sits, is the capital 
district chiefly produces rice, cot™ » 
tobacco, opium, and sugar In the l 
cent it was ruled by Mogul emper »> 
and c 1732 became independent 
under a Mohammedan dynasty 
was annexed by the British in l Bl> ' 
and since 1921 has been under a gove 
ir Its area is c 24,158 sq rn 
Ouida, see De la RamAe, Louise- 
Ounce - (1) see Snow -Leopard , W 
sec Weights and Measures ' 

Oundle, market town, Northants, o 
the None, with a public school! 0 
boys) founded in 1550 Pop 2009 
Ouse, the name of four Engu 
rivers (1) Dhe Great Ouse rises w 
the S of Northamptonshire, 

E into Bucks, and then N E i® 
Bedfordshire It turns m an rrregu 1 
course S past Bedford, and tn 
N E again to Huntingdon In 
Isle of Ely it divides into two artinw 
channels, the Bedford Rivers, the “ 
course being known as the Old Me 
River Just below Ely it makes 


final N turn, and passes across 


to discharge into the Wash 
75 m are navigable Lengw, 


folk ■ 
first 

155 m . 

(2) The Little Ouse rises m Suffolk 

flows N and then W to join the Grea 
Ouse 10 m N of Ely , 

(3) The Yorkshire Ouse is forme 
by the confluence of the Rs Ure an 
Swale, both of which rise m to 
Pennines and unite c 10 m S E 0 
Ripon The stream then flows ge ne 'j 
ally S E through York, where > 
makes a sharp S turn, and Selby 
the mouth of the Humber There ar 


— va wu. iiuiuuci . 

several tributaries, including 1,1 


Outlawry SO Owen 

Wharfe Derwent Atre and Nidd The death He then demoted his life to 
tiverisnavigab'euptoRipon. Length writing poetry but in ad 8 he 
60 m was suddenly exiled by Augustus for 

(4) The Sussex Ouse nses tv of some reason unknown He ettled at 
Bakombe passes through the S Tomi in Mccsia where he remained until 
Downs and eaters the English Chan his death His works comprise Medea 
nel at Newhavefl basing passed a tragedy foot extant) llerendes 
through Lewes up to which point it is Amoves ArsAmatona HemediaAtnorss 
navigable Length c 30 m Metamorphoses Fasti and Tnstia 

Outlawry the state of being put out (written in exile) His style is perfect 
side the law le deprived of aU rights for elegance and spontaneity and he 
including the right to personal security is the master of elegiac poetry 
under the law of the land Dating Owen John (1C 10-1 033) English 
probably from the reign of King puritan divine supported the larlia 
Alfred it was originally used to compel mentanans in the Civil War and 
a person accused of crime to appear preached a sermon to Parliament on 
before the court Outlawry was prac the day after Charles 1 s execution He 
tically equivalent to a sentence of accompanied Cromw ell as his chaplain 
death but towards the end of the 13th to Ireland in 1049 and to Scotland in 
cent the wanton killing of an outlaw 1050 Owen became \ ice Chancellor 
Was forbidden. Sentence of outlawry of Oxford m 1652 and Dean of Christ 
though obsolete is Still possible and Chnrch he lost these offices on the 
still involves the loss of all civil rights Restoration and subsequently preached 
and the forfeiture of property to the Independents in London He 

Outlier geological term for a block wrote a number of theological works 
W country composed of newer beds Owen, Robert (1771-1858) British 
and entirely surrounded by older social reformer sonofacumerandiron 
1 deposits Most commonly this occurs monger at Newtown in Montgomery 
on hills shire had little education but through 

I Oven-birds small S American in his genius for administration had by 
sechvorous birds so called from their the age of 19 become the manager of a 
inests which are made of mud and larse and successful cotton mill in Man 
t straw in any exposed situation and Chester His business grew and in 
completely closed except for the small 1800 he became manager and part 
1 entrance which leads into a passage owner of the famous New Lanark mills 
half separated by a partition from the scene of his great experiments in so 
I the mam chamber where the eggs cial reform He educated and clothed 
'■ laid his workpeople opening for them a 

) Oyerbury Bir Thomas (15S1-18I3) store and an infant school and in 2813 
tngbsh author for his opposition to formed a ne\ company in which 
i the love between the Earl of Rochester Jeremy Bentham had shares Educa 
and the Countess of Essex he was tionists and reformers came from all 
( imprisoned and murdered at the over Europe to view this ideal mill and 
r T?, un f essa instigation His poem Owens first book A A ew l tew of 
she Jt ife obliquely referred to the Society (1813) was widely read He 
i matter and was widely read His now entered public life and bis report 
,1 literary importance rests on his Chirac on the poor law (1817) was well re 
i lets a collection of interesting essays ceived and his wish to make all 
f oa common In his day industrial England into a greater 

i _ Oveneaa Loans, see Export op New Lanark was enthusiastically If 

* l ' A j’rt4L_ only theoretically endorsed by author 

* . Om (Pub! ur Ovidtus Faso ity uotil he alienated many supporters 
"« «-* n 1) Latin poet studied by opposing organised religion 

i and practised law until tus father s Owen s eldest son Robert Dace 


Otivny 

(now Istanbul) 




Jriq nr»tl T'srv*r.t 
obtained indi'jK-tiflenu tir.drr 
guidance, I’.ilt tine and Svm btcarir 
mandated timtmn «uh! the Ara- 
bian principalities hlo’Mimctl fo-th 
into indrpcnur nt Statu I ti internal 
administration Iurkr) had talk a be- 
hind its sv stem of the lbth cent 
Corruption w is r*ft, icx.i! fov<rti"uut 
ojiprcs is «s, and h itrtd of (, hrnti ill t led 
to manacles Towards tlic end of tin 
J 0 tli ctnt reform moscimnts 't*ut«d 
lhe j ci uni; Ottomans demanded con- 
stitutional govirnmint In the 'SID's 
they ivtrr sums did hi the Toong 
Turks who Mere nation ili>t mid con- 
stitutional \ reiolutiou U K -. n m I fH»b 
and ,t constitution was mtroduu d \ 
counter-revolution follow id, hut ».i< 
suppressed andthe Sultan Abdul Hamid 
icas deposed llie nru fioumimnt 
madedetcrmintd attempts to introduce 
reforms For< ign capital was ittrartcd 
bv concessions hut progress Mas hind- 
ered by war with It ih in 1011, with the 
Balkan States m 1!*12-1H, tail by the 
’World Bar, 1014-18 Constantinople 
was occupied hj the Mhos in 1020 
Kemal l’asha abolished tbc Sultanate 
and Caliphate m 15122 For later his- 
tory of Turkish republic see Tenia. a , 
Mustamia KrMiL 
Otway, Thomas (10551-1085). Eng- 
lish dramatist, one of the few writers of 
tragedy in the Restoration period 
How-rote Alabiadcs (1075), Titus and 
Berenice, The Orphan (1080), and the 
famous Venice Preserved (1GS2) He 
lived and died m great poverty 

Oubliette, an underground room or 
passage reached only by a trap-door m 
the floor above (Tr oubher, " to for- 
get") Such places litre used csten- 
sively in the Middle Ages for getting 
rid of enemies They may originally 
have been intended as house-drams 
Qudenardc, Belgian town on the 
Scheldt, famous as the scene of the 
battle (1708), during the War of 
tr Spanish Succession (q v ), m which 
Marlborough defeated the French 
Tanning and textile manufactures are 
earned on Pop c 7000 
Oudmot, Charles Nicolas (1707-1847), 


«mr r h.ll <>f France 


NVi^h-on m tlm French IlcvnteU^ 
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wars and nt the Imsd f -<- , 

diH'lon of ,rfrtd,irs Otuf > 

i mg' i-dvd hum IfatAuHctlu 
W.i grant he wa* made DUi'col n r 
OttdU (or Ot •*), an arcs of V *- 
hull t e WntJIig of thf e,v. 
th» Umtul Province-' t>S A<r» 
Oudh art! Ivmjt lie tween At; 
the Mange, and brtmvn Ai,w 
Uih-vr i.uckno'A , v. hero t- 
eotirt of Oudh sit'-, »s th e Ml'd 3 


-J a' 


MS 
«/ t 
ft-* 

district ( lue-tfv produces nut. so -h* 
tobaico, opium and mi car ™ 
c< it it tvni ruled bv Mogul c,r 'F 
and c 17:t2 tv-came iidvpcr.il k 
nndi r a Mohammedan dvnvti - 
was uiincvd h\ the JirtfH* > e ~ 
and cinee U/21 has been under a g 
r Its arcs is f 21,1.18 ffl F 1 ' 
Ouidn, see Dr. ia RomSf, Lo ~ . 
Ounco : (1) see Ssou-Ef°i* h1 . ' 

see Wttl.HTs \ND tfUAStUTS 
Onndle, market tomi, Fortlnn 
the -Vcne, vutli a public ‘chool 
lx>\ si founded in 1550 Pop >’i 
the name of four En^ 
7 he One at Ousr n*r£ 

into 


Northamptonshire, 
cl s and tiiCil X T- 


Oiise, 

risers (1) 
the S of 

E into Duel s, and then - - 
Bed fordshire 1 1 turns m an irref^ 
course S past Bedford, anl i ,e, 
X - E again to Huntingdon JO. . 
Isle of Eh it dn ides into two a “’’ W 
channels, ’the Bedford Rivers, to e 
course being 1 novvn as the Old 
River Just below El) R Film 
final X T turn, and passes across - • 
folk to discharge into the Wash . 
first 75 m are navigable Teas 
155 m 


(2) The Littu: Ouse rises in 


Suftott 


flow s N and then W to join the t? 
Ouse 10 m X' of Ely , £l 

(3) The VoiiKsmu. Ousf is forme 
by the confluence of the Rs Ure 
Swale, both of which nse J n 
Pennmes and unite c 10 in St 
Ripon The stream then flows g eJ1 
ally S K through York, "hero, 
makes a sharp S turn, and SelbJ ' 
the mouth of the Huinber There 


several tributaries, including 
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Outlawry 59 Owen 

Wbarfe Derwent Aire and Nidd The death He then devoted his life to 
nver is navigable up to Ripon Length writing poetry but in a o 8 he 
60 m was suddenly exiled by Augustus for 

(4) The Sussex Ouse rises N of some reason unknown He settled at 
Balcombe passes through the S Tomi in Mcesia where he remained nntil 
Downs and enters the English Chan his death His works comprise Medea 
nel at New haven having passed a tragedy (not extant} Herasdes 
through Lewes up to which point it is A "lores ArsAinatvna liemedtaAmons 
navigable Length r 30m Metamorphoses Fasts and Tnstia 

Outlawry the state of being put out (written in exile) His style is perfect 
Side the law «r deprived of all rights lor elegance and spontaneity and he 
including the nght to personal security is the roaster of elegiac poetry 
under the law of the land Dating Owen John (1GHM683) English 
i probably from the reign of King puritan divine supported the Parlia 
Alfred it was originally used to compel mentanans in the Civil War and 
i a person accused of crime to appear preached a sermon to Parliament on 
: before the court Outlawry was prac the day after Charles I s execution He 
tically equivalent to a sentence of accompanied Cromwell as his chaplain 
death but towards the end of the 13th to Ireland in 1 <>49 and to Scotland in 
I cent the wanton killing of an outlaw 1650 Owen became \ ice Chancellor 
yas forbidden Sentence of outlawry of Oxford in 105 and Dean of Christ 
hough obsolete is still possible and Church he lost these offices on the 
till involves the loss of all civil nghts Restoration and subsequently preached 
nd the forfeiture of property to the Independents in London He 

Outlier geological term for a block wrote a number of theological works 
't country composed of newer beds Owen, Robert (1771-1858) British 
rid entirely surrounded by older social reformer son of » cumer and iron 
leposits Most commonly this occurs monger at Newtown m Montgomery 
>n hills shire had little education but through 

Oven birds small S American in his genius for administration had by 
wctivorous birds so called from their the age of 19 become the manager of a 
lests which are made of mud and large and aucces ful cotton mill in Man 
itraw In any exposed situation and cheater His business grew and in 
completely closed except for the small 1800 he became manager and part 
intrance which leads into a passage owner of the famous New Lanark mills 
separated by a partition from the scene of his great experiments in so- 
me mam chamber where the cg»,s cial reform He educated and clothed 
*** laid hts workpeople opening for them a 

_ Overbuy Sir Thomas (15SI-I8I3) store and an infant school and in 1813 
English author for his opposition to formed a new company m which 
the love between the Earl of Rochester Jeremy Benthata had shares Educa 
sad the Countess of Essex lie was tfomsts and reformers came from all 
jtupnsoned and murdered at the over Europe to view this ideal mill and 
Countess s instigation His poem Owens first book A A ew hew of 
she if tfe obliquely referred to the Society (1813) was widely read He 
matter and was widely read His now entered public life and hts report 
utetary importance rests on his Cfarac on the poor law (1817) was well re 
“ 1 * collection of interesting essays ceived and his wish to make all 
on types common in his day fndustnal England into a greater 

Oversea* Loans, see Export of New Lanark was enthnnasticailv if 
ewa*. only theoretically endorsed by author 

Otla {Publtus Chutius A aso lty until he alienated many supporters 
« 17) Latin poet studied by opposing organised religwitfr a, 

and practised law until his father » Owen s eldest son R&BEkx Dyics 


Owl 
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Oxford 


Owen (1801-1877), worked for his 
father’s cause in America, where he 
succeeded in getting several reform 
measures passed 

Owl, a nocturnal predatory bird, 
the type of an order distinguished by 
the radiation of the feathers round the 
large circular eyes, a short hooked 
beak, long talons on the toes, two of 
which are turned backwards, and soft, 
loose plumage which produces a silent 
flight Owls prey mostly on small 
mammals like field-mice A few-, 
however, feed on fisli There are a 
great many different kinds, the largest 
being known as eagle otals 

Ox, a term sometimes employed in 
its plural form, o\cn, as equivalent to 
cattle in general, but strictly applicable 
to a castrated bull 

Oxalic Acid, HOOC COOH, is a 
colourless crystalline material melting 
at 101° C in the hydrated form, and at 
100° C m the anhydrous state It 
occurs extensively in nature, being 
found in several plants, and also in the 
animal organism m the latter as cal- 
cium oxalate Oxalic acid is highly 
toxic It is employed in the manu- 
facture of numerous chemicals, as a 
mordant, as a bleaching agent, for the 
removal of ink stains, and m the manu- 
facture of certain inks See also Salts 
op Lemon 

Ox Eye (bot ), sec Adonis (hot ) 

Oxford, county town of Oxfordshire, 
and senior university town of England, 
situated at the confluence of the 
Thames (Isis) and the Cherwell The 
charm of the surrounding district the 
architecture of the college buildings, 
and its many historical associations 
make it one of the most interesting 
English towns Of the colleges and 
halls, Christ Church, whose chapel is 
the cathedral of the diocese, is the 
largest , University (1249) is probably 
the oldest (m spite of the claims of 
Merton) , and St Peter’s Hall (1929) 
the newest Magdalen and New College 
are fine examples of Perpendicular , 
Wadham is very late Tudor , Queen's 
is Renascence Other buildings of 
particular note are the Bodleian 


Library, Sheldoman Theatre (where 
the chief university functions taw 
place), Ashmolean Museum, and two* 
chile Camera After the War the 
town began to expand to some extern 
as an industrial centre, and the O.vforQ 
Preservation Trust was formed m 1B<< 
to preserve its general appearance, 
Oxford emerges into English m sto 0| 
m the 10th cent ; it developer 
rapidly into an important ecclesiastical 
centre long before the university was 


founded 


was 



The Bodleian Library, founded and pennac 


iicn tb' 


cndOHedm 1011 by Sir Thomas Bodley 
Royalist stronghold, and 


the Restoration Charles II held 
parliament there Once a continua- 
tion of steady government set m ts 
history of the town became altnn 
entirely that of the university', , 
printing as thi leading industry 
the establishment of the Morris moto - 
car factory at Cowley, a ffounshuje 
industry sprang up which consideraW) 
stimulated local trade Pop (lV’j 
80,5(0 See also Oxtord UMvEKSlTi- 
Oxford, Earls of, a title held sh<- 
cessively by the Be Vere and Hariej 
families. The former held the tiff 



Oxford 

from 1142 to 1703, the latter from 1711 
to 1853, when it became extinct In 
1925 the Liberal leadei , H H Asquith, 
was created Earl of Oxford and As- 
quith (q v ). 

Oxford, Provisions ot ordinances 
passed 1258 by the Mad Parliament, 

(q v ) providing that there should be 
three sessions of Parliament every 
year , that an account of public moneys 
should be rendered , that the royal 
castles should be placed m the hands 
of English governors , and that four 
knights should be chosen from each 
district to set forth the grievances of 
their district It v, as annulled by the 
Award of Amiens (q v ), 1204 It was 
the first public document issued in the 
English language 

Oxford and Cambridge Boat Race, 

see Rowing 

Oxford and Asquith, Herbert Henry 
Asquith, 1st Earl of (1852-1928), 
British politician, b Morley, York- 
shire, educ London and Oxford 
barrister 1876 His career at the Bar 
uas signalised by Ins defence of John 
Burns against a charge of rioting m 
Trafalgar Square, and by lus work in 
the Parnell trial He was M P for E 
Fife 1886, Home Secretary' under 
Gladstone 1802 , and Chancellor of the 
Exchequer, under Campbell-Banner- 
man 1905, becoming Premier on the 
death of “ C-B ” m 1908, and retaining 
the office until 1916 His government 
i\as marked by the prolonged struggle 
over the Lloyd George Budget of 1009, 
and the consequent modification of the 
pon ers of the House of Lords by the Par- 
liament Act, 1911 Asquith was 
strong supporter of free trade, and 
handled home and foreign problems 
with vigour He was instrumental in 
the settlement of the great railway and 
coal strikes of 1911 and 1912 In 
1912 he introduced the Home Rule 
Bill nhich in 1914 led to the Curragh 
Incident (qv), as a result of uhich 
Asquith himself became for a time 
War Minister, an office he still held at 
the outbreak of the World War In 
foreign affairs he dealt firmly with the 
Agadir crisis m 1911, and, forming the 
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Coalition Government in 1015, he 
maincd at its head until, in 1J< ■ > 
position iias impossible as the resa. 
a crisis which arose over his alleged iw 

of grip in the conduct of the war 1 ) 

George, his chief lieutenant, succeeds 

Asquith lost his scat m 1918, but w 
returned for Paisley m 'Jj- 0 , 
Conservative defeat in 19-3, 


LUIlbUlvauvt; uuv-ivv 

to support conditionally the 

■ then formed, & 


Goiemmentthatwasf , 

he lost his scat at Paisley m the C c 



Xbc Earl of Oxford ami A'quitb 

election of 1024 In 1925 


election ui nii'i r 11 , 

raised to the peerage as Earl of ux 
and Asquith , soon after the Ge 
Strike of 1920 his health failed. ; 
he died in Feb 192S Asquith s - 
wife died m 1891, and he 
Margot, daughter of Sir Cn< 
Tennant, in 1894 ■ 

Oxford Clay, a blue-grey « 
weathering brown, of Upper J“ ‘ 
ago It crops out from Dorse 
Yorkshire iu a belt of varying 
forming low , broad valleys , it °" 
also in Skye and other islands on 
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W coast of Scotland It is thickest created tremendous controversy In 
m Oxfordshire and is well exposed on spite of condemnation from all sides 
the cliffs near Weymouth and at the Oxford Movement could not be 
Scarborough It is important for arrested and soon after its foundation 
brick making the Peterborough in it had become one of the strongest 
dnstry being especially famous bricks forces in the internal and external life 
and other articles made from it are of the Church of England It led to the 
generally red in colour High Church or Ritualist movement 

Oxford Groups see Du chmaN Prams or what is now called the Anglo 
Oxford Movement, also known as Catholic movement It also led New 
the Tractanan Movement was an man to Roman Cathobcisra See New 

attempt ta re vise the Catholic tradition mans Apologia and Church s History 
and practice IB the Fnglish Church It of the Oxford Hmement 
w-as inspired by the perilous condition Oxfordshire (or Own) English 
into which the Church of England had county bordered V by Warwickshire 
sunk in the earl) 19th cent In and Northamptonshire S byB rkshire 
1833 Hugh James Rose (1795-1838) E by Buckinghamshire and W by 
Richard Hurrcll Fronde (1803-1836) Gloucestershire The surface con 
William Palmer (1803-1885) and the sists of a moderate!) elevated plain 
Hon, \ p Perceval (1799-1853) met between the Cots olds and the Chd 
Hadleigh in Suffolk to discuss plans terns watered by the Thames with 
Conferences were held at Oxford in its tnbutanes and the Cherwcll The 
which John Henry Newman {1801- soil is fertile sheep- and cattle rauing 
1800) and John Keble (f/«) (170*- and agriculture flourish The mam 
»8flfi) also took part The result was an crops arc cereals vegetables and 
attempt to form an Association of latterly sugar beet Minerals are not 
Friends of the Church In the same of particular value but some iron is 
year 1 833 John Keble preached a obtained Industries aro scattered 
sermon on National \postasy and this the most important being the making 
marks the initiation of the movement of agricultural implement and ma 
which celebrated its centenary in 1933 chinery the Moms motor works 
,It w a) decided by the rnends of the blankets at W itne) tweeds lace brick 
■Church to follow up the teaching making and papir mills The chief 
outlined In the ideals set forth in the towns are Oxfonl the county tow-n 
Association by issuing Tracts for the too) Henley Baabury Witney and 
Timer the aim o( which was to prove Woodstock Area 749 sq m pop 
“»t the doctrines of the Church of (1031) -09 509 

England are identical with those of the Oxford University came into being In 

primitive Cath lie church On ac the 13th cent when the city of Ox 
count of these writings the movement ford was already 500 ) ears old 
became known as Tractanan Keble Before that time the nunnery of St 
Who wrote seven ot the tracts insisted rjjdrawide (8th cent ) and tb» abbe> 
upon deep submission to authority at Osney (1-th cent) were centres of 
*nd implicit reverence for Catholic learning The influx early in the 13th 
tradition The first tract however cent of Cistercians Franciscans 
■ was written by Newman Others fol Cartnel te* and other religious ord rs 
lowed down to 1841 when Traci YC provided the necessary impetus for the 
put an end to the senes This is the foundation of hall* and colleges In 
! most famous or according to b tter due course the teaching staff was 
.opponents of Tractarianism the most recognised as a university with the 
, infamous of all It was an essay by powers of a corporation, though it had 
'Newman on the Thirty nine Articles an early rival In Stamford 
In which he maintained that these town various Seceding 
jdo not disavow Catholicism and ft grated in 1333 From ; - 
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04 Oxford University 

Um C vereifv?notfwvth nf0 T d 1 °" thc number about 60, while there are about 

P0 ' VCI t! “ readers - 3 °0 Allows, 5,000 men un- 

sssf 0 '- “ d 800 ~ » to - 

— n ° tS brnke ° ut ,n tho Hlh The 21 men’s colleges, in the order 

T" of their foundation, are University 
College (1240 , but traditionally as- 
eribed to the time of Alfred the Great), 
^ Ierton ( 126i ). Balliol (c 1205), 
-- Exeter (1314), Oriel (1320), Queen’s 

fcr-r (1340), New College (13701 1 inrnln 


wlcr Uriel (1320), Queen’s 

1340), New College (1379), Lincoln 
(1427), All Souls’ (1437), Magdalen 
(1458), Brasenose (1509), Corpus 
Christ] (1510), Christ Church (1525), 
Trinity (1555), St John's (1555), 
Jesus (1571), Wadham (1010), Pem- 
broke (1024), Worcester (1714), Kcble 
(IS70), Hertford (1874) All Souls' is 
unique in having only four under- 
graduates The tv, o halls are St 
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- — — ■ — JiLA\ graduates The two halls are £ 

Brasenose College, Oxford “ — - 

9 0 " 1 . Thmr mam result uas still * 

UniJersi^^imW^^succesFioii^f'royal X 

■ ,/$!%• - • ■ 

mgm 

Ipswich ’’itsUmoflcarninc ” r A 7 • (Sf'ftl Iv 

forS L 

S’ "was abobshcd nd ffljfrr iUwJ 

to the Um% (.rviti. t k ,< JL no * afi *liated some inst 1 r>10uIc ' he noted that, in 
Unncrs.tj The professors • K Tcl the foondat.on dates 

5 cn are those of thc re-founding of an 
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o let college either of the same or of interest to note that both liquid and 
k different name lot athletic par solid ox> gen possess considerate maR 
prses non-eobrgiate students are sail netic properties and th gas exhibits 
to tielong to St t-atherine # The wtrxlt mxgncti m Both th liquid and 
women a colleges and halls are Sorrier the sol d are blue in colour 
v»Me St Hughs and St Hilda* Ustt of Oxvge i —The mast impor 
Coll ges and lidy Margaret Hall tant Industrial use of oxygen is for the 
Oxidation vn its primary sense means production of the extremely hot flames 
the action of the element oxygen upon tJ at are employed in welding This is 
oth reive micaf elements or comp* unils accompli heel bv the ignition of a. 
When Oxidation takes place ri] Idly mixture of acetylene hydrogen or 
with evolution of considerable heat coal gas with oxyg n both gases being 
it IS calle 1 combustion the slow action supph d under pressure 
of atmosph nc oxjgen gi es ns« to Inhalat on ol oxygen ‘5 u cd to a 
corrosion as In the rusting of iron and considerable extent in medicine for the 
*t M ti atraent of lung d x a. cs and es 

Ox Peckers, bird* of the Starling peci ally of carbon mo it xid po soiling 
'amdy fiuni fn Africa and often iccn A recent use f r oxygen wl tch is 
an the backs of cattle and buffaloes increasing is in th m inu/acture of 
'ceding upon the ticks bot fl es an 1 certain tyj>cs of explosives (9 r ) 
sther para itea wh ch infest these These consist ol an inflummal le ma 
to nali U nal such as for instance charcoal 

Oxu* {Ana Darya) A latie river or sawdust which is impregnated With 
Bowing from the I amirs to the Aral liquid oxygen on flnng with a fuse or 
Sea It first flaws \\ forming part else electrically a violent explosion 
»f the boon L ry between Ughamstan occurs Such explosives are being 
and the r puU cs of Tadihik and Lt utdi cd in mines The} have two 
liek theta \ \l along the lltlx k great advantages— the two substances 
Turkmen border and across 1 «il can be transported safely since they 
desert to ham Kalpek an 1 so through arc not xplusivc unless mixed to 
its large delta into th Aral Sea gether and should the charge fir some 
It is nav gal Id to Charjul and th re reason or other not be tired it become 
are fertile trips along its banks in innocuous in a scry short time owing 
many places The oasts of Kh va ts to tf c evaporation of the I quid oxygen 
depen lent on th river for its fertility The atomic weight (7 v ) of oxygen 
and the annial floods ar d verted 13 taken as the nternit onal standard 
through irrigation canals to sratcr the of atomic weights and is fixed at 
surrounding country Length t 16-0000 
I »0 m Oyer et Terminer «« Court 

Oxygen, the most abundant and Oyster a lamellihranch mollusc 
w despread of all the elements gaseous (ft) the cultivation of whi h sfarth 
and non metalt c It is found free In most important of the *h U fish n 
the air (fe) of which it forms about dustnes and was practu d by the 
"■i per cent by weight in solution is Romans about I(M) n c The three 
water and in the form of its com countries n w ch cflV concerned are 
pounds is widely dist ibutert both in Tngland Trance arid N Am rica 
non I ving and in bring matter From Th re are many oyster beds in Gr at 
the biological aspect oxygen is an Britain at Whits table Colchester 
essential element be ng tl e only sub- Rochester Milton I t“>!e and oysters 
stance capable of support ng resf ira reared in beds on the London Clay 
ton and hence hie n ar the mouth of the Thames ore 

Pure oxy gen is a colourless odour particularly well flavoured and knoi n 
less Raa tha charactcrot cs being g ven as vat vn So-called £ r oysters 
in the article Elewents It 1 of popular in Trance arc produced in 
*vn-3 
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fattening ponds full of a minute blue 
alga on v. Inch the oysters feed The 
" season ’’ for oysters is from Sept to 
April — the months with an " r ” — the 
summer months being the breeding 
time An oyster matures m its third 
year Each individual produces male 
and female reproductive elements, and 
the number of eggs has been computed 
to vary from several hundred thousand 
to many millions The newly hatched 
larval are expelled by the parent into 
the sea, where they swim about 
for a couple of days and may be 
earned far from the bed They then 
settle on the sea floor and, if 
conditions are favourable, start fresh 
colonies 

Oyster Catcher, a bird of the Plover 
family distinguished by its black-and- 
white plumage, long red bill, and red 


legs It is common on muddy es- 
tuaries and sandy coasts, feeding on 
small water animals and using Jts 
strong bill for extracting mussels and 
shell-fish from their shells 

Ozokerite, a naturally occurring 
crude mixture of solid hydrocarbons 
The raw material is of a black to 
greenish colour, and requires refining 
before it can be used The uses of 
purified ozokerite are similar to those 
of paraffin wax , it has, however, a 
somewhat higher melting-point, which 
is of advantage for some applications 
See also Cerlsin, Oils, Fats, and 
Waxes , 

Ozone, an allotropic modification of 
oxygen in which the molecule is tn- 
atomic, corresponding to the formula 
0 3 See also Oxygen , Bleaching . 
Electro-chemistry 
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Paanjeberg Siege o! ("nd Boer War} I 
f«b 18-27 1000) 6000 Boers under 

-ronje had entrenched themselves in 
he bed of the Tugela It. and were | 
here surrounded by Lord Kitchener 
*ith 4 infantry brigades and 4 bat 
Senes. Lord Roberts arrived later and 
:ontmued artillery fire brought about 
thefr surrender on the 27th The 
British casualties numbered 1535 but 
<000 prisoners and U guns were cap- 
tured 

Pabst, 0 W German film producer 
specially known for lus lighting effects 
and camera angles In 19 3 directed 
“jeta Garbo in The Joyless SI eel , 
which did much to bring her to the I 
forefront Since then with Secrets of 
the Soul Heslfronl lilt hameraJ 
sc hafl and Don Qutrote he has steadily 
added to his reputation 

Pachmann Vladimir de (1848-1033) 
one of the most famous pianists of I 
recent tunes and an unrivalled inter : 
prefer of the works of Chopin His 
Unique personality combined with his 
remarkable art won him great popu 
lanty throughout his long career lie I 
studied for many years perfecting his 
technique making an occasional pub- ; 
ho appearance but always retiring 
dissatisfied and it was not until ISS’ . 
justified ,e!t * tOUr ° f Europc wa ’i 

Pachyiermata, bd obsolete term 
originally given by Cuvier to thick 
skinned ungulate mammals such as 
the elephant rhinoceros and hippo- 
potamus 

Pacific Ocean, the largest ocean 
covers some three -eighths of the sea 
ara of the globe On the W it is 
hounded by the continents of Asia 
ana Australia and the i lands of the 
E. Indies on the E by h and S 
America To the S it is widely open 
and extends to the Antarctic icepack 
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Pahlavi 


has been a picturesque and outstanding 
figure Born in Podaha, Poland, he 
studied at the Warsaw Conservatoire, 
and at Vienna under Leschetitzky He 
first appeared in Vienna in 1887, and 
began a senes of triumphs which he 
repeated all over the world His gen- 
erosity and lifelong patriotism moved 
him during the World War to great 
efforts on his country’s behalf He 
collected vast sums for Poland by 
concerts m the USA, where he did 
valuable organisation and propagan- 
dist work , and his efforts were rev arded 
m 1919, when he became Prime Mini- 
ster of his country He reappeared 
as a concert pianist m London m 1924, 
and had a moving and memorable 
reception 

Padua, city in N Italy, on the R 
Bacchighone, 22 J m W of Venice, 
from 1405 to 1797 an appendage of the 
Venetian Republic Some of the 
many fine buildings are the Palazzo 
della Ragione , the Premium Church 
with Mantegna’s frescoes, the Arena 
Chapel of the Annunziata, with walls 
painted by Giotto, and the Palazzo del 
Capitanio, with a staircase attributed 
to lallaaio The tiimcrsity, founded 
m the early 13th cent, the picture 
gallery, and the botanical garden arc 
famous Pop (19'il) 131 OGG 
, [I>AGAN'£eM], Nicolo (1782- 

1840) Italian virtuoso violinist, now 
almost legendarv for his technical 
feats Paganini, born at Genoa was 
taught the violm by his father, ’who 
put him through a severe course of 
training He first appeared in public 
at 0, hts povers even then being rc- 
studied intensively 
WI r , " '* ’'hen h< made his first tour 
in Italy, which was i great success 
I rom this time he made a series of 
lacreasinglv m tensive tours, while his 
fame Spread wider In 1827 he was 
hounureo bv the Pope, and in 1831 
appea'td for the fu-,t time m Pans and 
Louden, when hn. playing created an 
enormous stir Honours -uid dtcora- 
Uom were «>.„ . rred cn him, and In 
commanded huge ft es 

Page, Waite Hines (1855-1918), 


American publisher and Ambassador 
to Great Britain (1913-18), was on the 
staff of many American journals, in- 
cluding the Atlantic Monthly, which 
he edited (1898-9), and the World's 
Work, which he founded (1899) and 
edited (1900-13) As Ambassador to 
Britain, he opposed American neutral 
lty m the World War. Success at- 
tended his efforts to induce America 
to declare war, in 1917, but his health 
had broken down, and he retired before 
the Armistice was signed 

Pageant, a word originally applied 
to a scene m a Mediaeval " Mystery ” 
play, or to the stage or platform on 
which the scene was play'ed These 
platforms were often mounted on 
wheels, and drawn m procession 
through the streets The term was 
later applied to processions of em- 
blematic or allegorical groups without 
action or dialogue , the tableaux that 
form part of the Lord Mayor's Shove 
are typical The modem form of 
pageant, consisting of a senes of his- 
toncal episodes illustrating the history 
of a town, locality, or institution, was 
developed m the first decade of the 
20th cent It owed much to the 
genius of the dramatist and pageant- 
master, Louis N Parker, who organ- 
ised the Sherborne pageant, the first 
of its kind, in 1905 

Pahang, see Malay States 

Falian Languages, a number of dia- 
lects spoken from the Punjab to 
Xepal along the S spurs of the Hima- 
layas They belong to the Indo- 
Buropean (q v ) family of languages, 
hut some of them have absorbed 3 
certain amount of libeto-Burrnan 
influence 

Pablan (or Pehltw), properly speak- 
ing, the character in which th" 
Zoroastnan sacred books were written 
but the term is now used to apply ti 
the Persian language of the Middi 
period (c 200 -c (.00) This Indo 
Buropcan language is characterised L 
the large Semitic e'ement m its writ 
ten vocabulary , but such Semite 

words were only v.ntten, and in read 

mg tiie Persian equivalent is mvanshlj 
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pronounced It is as it in English materials and to render them water 
we were town to <cme such word as the proof is known to practicallv all 
Oceanic /<j« and pronounce it man primitive people In man)' parts of 
Pain Barry E. 0 (1837-19 8) the world nature affords v jmishes in 

English humon t first gamed atten the juices of various plants White of 
tion with Elisa (1900) and its many egg milk blood and grease all S rm 
sequels His -works include Play mediums still used to carry pigment 
things and I i rod its (189 ) V* and for coatings Linseed oil (q r ) is still 
Hams (1 JIG) Ditmpk y (19 i) and the most largel} used basis for paint 
many clever parodies e g inolher owing to its quality of hardening bv 
Enghshjoman s Loie Letters Marge oxidation to a sub tance huo-ryn 
A skin font (I9 n 0) If Summer Don t which is practically insoluble in all 
(10 ) and TAis CAarming Green ordinary solvents 
Hal Fair (10*5) Oil paints are mad bv mixing pig 

Paine Thomas (173”-1809) English ments with linseed oil either pure or 
revolutionary author lived vrote and containing various resins and driers 
held a number of positions in Amen a to some of wh ch the term japan is 
from 1774 until 1787 including that of applied 

secretary to the Committee on Foreign A recent development is the greatly 
Affairs His famous Rtgkls of Man \ extended use of cellulo e paints that 
reply to Burkes Reflections on the is to sty mixtures of pigments with 
T ench Devolution appeared in Tng ccllulo-o lacquers described under 
land in 1 91 2 It had an enormous \ afmsh \ great advantage of 
circulation but the government prose cellulose paints is that thev do not 
cuted Fame for alleged sedition and he show brush marks and yet dry vert 
fled to France To-day it seems a very quickly before dust has time to settle 
moderate work His Ige of Retson They are therefore pre-eminently 
a « attack on religious rcveUton adapted for indoor decorati n but are 
nd inspire t on appeared in 1793 also f irly resistant to atmosphen 
|aino \va elected a member of the influences and in special qujl ties are 
'reneh Convention but Robe perre used for motor-car bodes Some of 
uvpetted him and he escaped the these paints are made with solvents so 
u illation onl\ by accident He died volatile that they cannot ho applied 
» Amenta but William Cobbett by a brush but mast be -proved 
■rought hti body home An important use of paint »s to pro- 

Pamlevi Paul (1883-1913) I reneh tcct metals especially iron against 
xvlitician and mathematician He was corrosion (ye) For this purpose 
letted member of the Acad/mie des either linseed oil ot asphaltum paints 
> truces 100(1 and became Sociali t are used Th best anti-corrosive 
leputy (or Paris 1000 Henceforward paint for iron and steel is probably 
’ainli 6 devoted himself mainly to tddead paint mul tv m sing red 
Mitus J It was Minister of Education lead with raw linseed til Thi mix 
u Prianda 1915 cabinet Minister of ture will not keep fluid even when not 
>*ar nndcr Ribot 191 in the same exposed to air but qu ckly sets to a 
■ car he betam I renner but res gned solid A cheaper red protective paint 
mice within the year He succeeded is made with red oxide of iron 
temot a 1’itmcf in 19 a but was eraphito also is used tn th«* paint 
igam forced to re go aft r 6 months The use of aluminium pm I tho best 
n office He w-x* Minister far \\ a in of which is mad by muting a.uminlunt 
1 nncate s cab nets of 19 8 an) 19 8 feowder with a good oil vanish u 
ln i for Air under llerr lot in 193* fcccom ng increas xgly common on 
Paint. The art of making coat ngs account of it* decorative qua t es. 
consisting ot p graents mired with II aler paints or J Jem furs eotisls* 
liquid media to jrewme and decorate of soma tarns of water soluble eolloyd 
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generally glue, mixed with pigments j 
and soluble mineral salts Borax and 
alum are the salts most commonly 
used , they prevent putrefaction of 
the glue A better medium than glut 
is casein (q v ), the albumen of milk 
This requires an alkali such as washing 
soda, ammonia, or borax, to dissolve it 
If distempers are mixed with linseed 
oil or oil varnish in small proportion, 
they become insoluble in water, and 
can be cleaned by washing 

Tempfia, the term applied to water 
paint used in artistic painting when 
the paint is held together by a gelatin- 
ous material, is probably' the earliest 
form of paint used for artistic purposes, 
and continued in use until the inven- 
tion of oil painting m the early 15th 
century The artists of our own 
era used y'olk of egg as their tempera 
medium , the early Italian paintings 
of Cimabuc, Giotto, and the other 
Italian primitives were made with it 
It was completely abandoned for many 
centuries, but various modern painters 
have taken it up with enthusiasm 
The use of water colour (very finely 
ground pigment with hardly any 
binder, used m thm transparent layers 
on paper) of course continued, and 
indeed, greatly developed through 
contact with Eastern art , but recently 
the use of opaque tempera colour has 
become common lor commercial work 
such as posters 

Consult The Technology of Paints 
and Varnishes (1927) 

Painting The representation or 
depiction of objects or persons by 
applying colour to a regular surface 
Primitive Origins It is known that 
the impulse to depict human beings, 
objects, and animals existed among 
the inhabitants of the world thousands 
of years ago The Aungnacian and 
Magdaleman cave-dwellers (11,000- 
7000 n c ) left proof of this in their 
drawings, paintings, and carvings 
Relics of artistic activities from before 
2200 B c are the drawings and 
decorated ornaments found in Spain, 
where the astonishing and celebrated 
cave paintings arc preserved at Alta- 


mira , and rue engraw-v F‘23'r ■ 
frescoes, and wall-paintings of Bab;' 
Ionia and Assyria (early Sumerian 
period, 3000-2900 n c.), Egypt ana 
India The period 2200-1100 bc pro- 
duced mosaics, frescoes, and vase* 
paintings of Cretan, Cycladcan, nnu 
Myccn.ean origin, which were follows 
by' the frescoes and vase-paintings from 
Greece and the Aegean , and the paintca 
and glazed pottery from Assyma 
Ancient painting can subsequent} 
bc traced through the Archaic (G0U- 
500 Be), Classical (500-330 b c )■ 
Hellenistic (330-300 bc), and Roman 
(from 330 b c ) periods The early 
Christian period^ d 200— 100) produce 
the symbolic frescoes of the catacombs, 
and later developments were painting 
and frescoes of the Byzantine (vOw" 
1100) and Romanesque (1100-1-9 ) 
schools , 

Middle Ages Cimabuc's puP 1 ' 
Giotto (c 126 G-r 1330) was the »«** 
great painter to break through the cow 
fining bounds of By’zantme formahs 
and depict human beings ”• ‘ 

human way and nature naturahsticany 
These qualities were developed to * 
much greater degree by his successor 
but it was Giotto who laid the fpuno ' 
tions on which the great schools 
later vears were based The w orbs 
the painters of the Siena 
which included Duccio (d 1339) a 
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the engrav ed plaqueSi 



The sUmuiicuitton, by Fra Angelico 


Martini {d 1344} betray Giotto s 
influence in their human feeling and 
decorative gaiety but his legitimate 
med ieval successor -was Fra Angelico 
(1337-1455) Ten years after Fra 
Angelico s birth came Paolo Uccello 
(1397-1475) -who Is important for his 
successful handling of perspective a 
problem that had more or less defeated 
his predecessors One of the earliest 
and greatest of the company of 15th 
cent Italian painters -was Tra Filippo 
Lippi (e 1408-1469) who had a greater 
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tries In Flanders for instance the 
brothers V an Eyck Hubert (if 14*6> 
and Jan [d 1441) founded the Firm si 
School The Van Eycks ( 50 ) -were 
succeeded by Roger van dcr Weyden 
(139«/~1464) who painted strong and 
dramatic religious pictures and Hans 
Vending (1430-1491) who unlike some 
of the blemish painters of this period 
combined a certain spirituality with 
the wonderful technique that was 
common to the whole school In the 
Central European, countries painting 
was represented at this period by 
William of Cologne Id 1378) Martin 
Schongauer (d 1491) in the Rhine 
laod and Theodonc of Prague 

The Pc a scaur (from the Trench 
meaning re birth) The w ork of the 
15th-cent painters of the early Italian 
Renascence resulted in the wonderful 
pageant of great figures that pass n 
review with a survey of the 16th 
cent There was no more p cturesqne 
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Ttpri'-entatum', both in painting 1114; 
.sculpture, of tfi'- human lnl\ that 
jmvt t.t r. n liman and tin otlur 
arliiaul a in ir\i Hon-. cjntlUMs of 
lj ric tende.msx ri -tr.unul power mil 
<av\ ni nit n of con po«it.on Of ill.' 
gnat \cmtiin ‘•chool one of the 
greatest figures va*. Giorgione (1 !7T- 
1510), whose ^urf'ii’C l f »b coni 
pletcd by l.tian is one of the most 
screnclv beautiful paintin'-' in the 
world Othtr llnistnoits \ initial 
were Palma Vevclito (14M)-152bi who] 
shows Giorgione s mlhn nee the ereat j 
portrait punters Titian tl 177-1570' 1 
awl Tintoretto (1518-1591) . Lotto) 
(1480-1530), and \ eroiuse (152s- j 
15hS) Other gnat painters ol th< j 
various Italian schools of the GoliUn ' 
Age were (riorcnce) Sikastian del | 
Pioinbo , (Umbria) Uuilio Koniano 
(1 192-1510) , (Mil in) Bernardino 
Luini (1403-1531), (Parma) Corrergio 
(1 101-15.11) In German) two great) 
artists arose in the 16th cent — ( 
Albrecht llilrer (1471-152$) a 
draughtsman of great power and 
imagination, and the superb portraitist 
Hans Holbein (1107-1513). while in 
Flanders there were Quentin Mntsys 
(it 1530), Jan Mabuse (d 1511), Lucas 
van Lejden (d 1533), and P Breughel 
(d 15G9) 

2 he nth Cet.lurv This period in 
Italy is notable for the foundation of 
the Bolognese school, whose object 
was to select and preserve tlio finest 
qualities of all the great painters who 
had preceded them The fovmder of 
this Eclectic School w as Carracci ( 1 535- 
1010), whose academic principles in- 
fluenced Guido and Domcmchino 
Other Italian painters of, this century 
are Salvator Ko=a (IG15-IG73), Carlo 
Dolci (1010-1080), Tiepolo (1002 
1700), and the Venetian Canaletto 
(1G07-170S) Be) ond Italy mail) 
great names now begin to occur In 
Flanders the Baroque period was 
magnificently inaugurated by the 
brilliant and prodigal genius of Peter 
Paul Rubens, whose art revealed new 
possibilities of colour and movement, 
and who influenced thatmaster portrait 


■> FMnhst 

j miter Antony van DyiVt 0 *>?'»'* 
1041) -\n’nnr the tc-'- e- J iem. n 

j'llllU IN who fnilpw Oil l!‘ w 

misters were llavid Timer- , ^V 
into) Corn I is de V.n (Us«'>)-B'-’L 
1 runs Sn)ikrs (1579-1657) and jacM> 
jnr lae-w fiv>3_i07,m In Hodvea, 
where, with the exception of Luca' 
van Livdtn (1401-15 » 1) no ratmoMV 
di-titutivc jvaintem had vet afivn. 



Philiflt o/Sfun, 6v \elviguc* ' 
the Dutch school sprang into being 
with the lively and brilliant portraiture 
of Franz Hah (1581-1000), and Im- 
penetrating realism of Rembrandt 
(1000-1606) In contrast there fol- 
lowed the painters of domestic anti 
pastoral scenes, two of the greatest of 
winch arc Pieter dc Hooch (! r, .w~ 
1077) and Vermeer of Delft (103-~ 
1075), whose works display a master)' 
of Unlit and colour and detail Others 
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if this school arc Van Ostade (1610- of the famous 18th cent Engl &h 
.085} Jan Steen (10*6-1679) Hob portrait painters Sir Joshua Reynolds 
icraa (1638-1(09) Ruysdael (16*8- (17-3-170 ) who used hs youthful 
!68‘*) and Cuyp (16’0-1691) In study of the Italian masters to the 
iddition there were the Dutch sea greatest advantage in the superb and 
cape artists Hendnk Dubbels (1C 0- varied portraits of his maturity A 
10(0) Ludolf Eakhuizen (IC31-1708) more individual artist was Gains 
ind the skilful draughtsman William borough (1*27-1“88) who though 
cm do "Wide the younger (1633- influenced bi \ an Dyck developed a 
t 07) delicacy and lightness of touch which 

In Spain the 17th cent saw the rise was un quailed by any of the other 
)i Velazquez (1B99-10CO) and Murillo 18th-ccnt portraitists not excluding 
'1C18-1G8_J Domenico Theotoco- Romney (1 34 180°) Greater vigour 
pub ( b 15lo) a Cretan who as a is seen in the warm and solid 
roung man studied under Titian at portraits of Raeburn (175C-1 8*3) 
Venice produced at Toledo under the English landscape painting originated 
name of n Greco (the Greek) a senes of in the 1 8th cent with the works 
remarkable pictures Lesser members of Richard Wd on (1714-1 82) 
f the brilliant Spanish school who and of Gainsborough The school 
:arae 7jetwci.it LI Greco and Velazquez they founded included A1 vander 
are Ribera (Lo 5/>it?t»ol<7lo ITSS-lCoO) La myth (1 58-1840) George Msrland 
Herrera (lSiO-lflvO) and I rancisco (I "07-1 604) and John Crome (Old 
Je Zutbaran (1393-106) \elaz Crome founder of the N otwtih School 
pie* was tx>m at Seville in 1699 and 1760-1821) One of his pupil John 
became a virtuoso among portraitists Sell Cotman (178 -1R4 ) was with 
The brilliance of \clazquez wan not Thomas Glrtin (1776-180.) one of the 
repeated in the style of Munllo greatest English water colouri ts 
(1618-168 ) who though a pupil of Another En^li h 18th-cent artist is 
■the great portraitist developed -v much the myst c and poet William Blak 
ess mcisitc manner which suited the (I 57-18 7) 
entlmentahty of his subjects 
I The school of national Trench 
unters that nros* fn this century had 
w sensational beginnings and dcvel 
led along m re elegant lines than 
«e firceful Spanish schrxl The 
mtrast U emphasised in the works of 
icolas Toussin (1391-7663) whose 
indscapes are css ntislly classical In 
■ebeg and show a beautiful and dig 
ifiM rcsira n In execution He was 
lowed by that di tlnguished land 
tape painter Claude Urnn ( 1600 - 
06 1 

7*/ if 6 Ct tury F gla d Th 
rst great T n 1 7i artist is II -arth 
7697 y th two earl) r painters 
( th- 1 ngl »h scliori S r IV er Lely 
1678-ICW)) and S r Godfrey Rn II r 
1640-7 "3 UiriR oognallx Xbitci 
»d Tern an re*p ctivelr It ~anh 
a rtrast* at w great mdi\ (duality and 
f* - titin itv an 1 be was a rxrcdci 
a Inst He was fUlowrd 7>y the fr»t i^w iw fauf 
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The 18th cent in France found its on the other on the reactionary 
ideal expression m tin i U pant paintings nient of the lloiticntics. led by True, 
of 'Watteau (1084-1721), of Fragonard and Delucro*x It was the yonnfjt 
(17'12-lSOO) and the mythological .artist*, however, who launched <- 

moaement towards nw.annrranan^i* 

imngin.itise interpretation than 

rr . t i . it. * ... .1 l - r^4«« olat 



jxnapui.ui> t* nut rjirtutwou ^ 
offered by the frigid and narrow'd as 
traditions Gi’ncnult (1701 -182-1} " 
Delacroix (1708-180*)) ltd the'.*, 
with a senes of picture’s whose Vltaj 
and unconientionality shocked tr- 
elders as much as they inspired _ 
cont< inporancs Tlie ideas of 
Romantics were to a certaift » * 


Romantics were to a certain va * 
shared by Corot (1700-1875) and 
members of Ins Barbtsott school- 


members of Ins Barbtsott school, , 
eluding Jules Dupre (1812-18**1 
fliLodore Rousseau (1812-1807)7 . 

Daubigny (1817-1878), who d>* ' 
tlie Romantic movcme*nt into _ 
sphere of landscape painting „ /*", 


Millet (1814-1875) showed ~ 
sy-mpatlnes in his beautiful and 


sy-mpatlnes in Ins beautmii auu - 
fied peasant studies These arris 
with Charles Jncque (1813-lj., 


La Comtessede Clermont, In Kittle** 

decorations of Francois Bouclier (1704- 
1770) llicse artists reflected vanous 
phases of the artificial and pleasure- 
loving existence of the French aris- 
tocracy before the Revolution, while 
Chardin (1099-1779) and Greuze (1725- 
1805) were more democratic in tlieir 
choice of subjects Other Frcncli 
artists of this period arc Jean Marc 
Nattier (1085-1700), Claudc-Joscph 
Vcmct (1714—1789) and Nicolas Lar- 
gilliiSre (1050-1740) In Spain, a very 
different recorder of tlie manners and 
spirit of lus time was Jos6 de Goya y 
Lucientcs (1740-1828), who, as Goya, 
a bold adventurer and fearless satirist] 
painted some wonderful portraits 
The J9lh Century Though no 
successor to Goya arose during this 
period in Spain, both France and Bng- 
land entered upon important stages of 
their artistic dev clopment In France 
the first years of the 19tli cent are 


wti** V/HUKVD juwejuw i- — ■ r 

Bastien Lepage (18)8-1884), 
Breton (1827-1890), and M<- 
(1821-1890), were opposed by 


/t-tuo ui tue jlvlu cent are Ruler unth Lattee, by Go>a 

”3'5 r !, hc w ° rk of opposing Realists, led by Courbet (1819-1 8 
schools based on the one hand on the and Manet ( 183 '>- 1 S 831 hut W 
classicism of David and hi« nnmla onri r » ** « .J * 


^utvn uie one nanci on the and Manet but DC 

classicism of David and lus pupils, and I schools form a basis for the work of 1 
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Impressionists In England, a similar 
Uomantic school arose -alien Holman 
Hunt (1827-1910), Dante Gabriel 
Rossetti (1S28-1882), and others 
formed themselves into a “ brother- 
hood ” and nerc dubbed the Pre- 
Raphaelites, a title which their intense 
admiration for the masters who pre- 
ceded Raphael made them proud to 
assume Their aims at first were 
misunderstood and, as in the case of 
the Irench Romantics, some of their 
paintings were roundly abused for 
their morbidity and crudity Of the 
painters who were accepted by the 
Victorians while the Pre-Raphaelites 
were ignored or denounced, Sir Edwin 
Landseer (1802-1873) is perhaps the 
most typical The sentimentality and 
photographic representationalism of 
his admired animal pictures appealed 
strongly to all classes from the Queen 
downw ards 

Tins w'as the era of anecdote m paint- 
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hailed m England, during the Dt 
part of his lifetime, as a 
and master colourist, with ht> g 
geouslv extravagant colour rhtp 500 
of sun-filled skies and luminous sc« 
The heightened interest in the £ 
sibilitics of colour which hre-n 
Delacroix had fhoi 


painters since - , . 

reached a climax with the rise O' ^ 
new school The first aim of the i 


mg, the unfolding of a story being a 


first requisite with many popular 
artists Even landscapes were some- 
times considered incomplete in them- 
selves, and a line or two of verse from 
Sir Walter Scott or Lord Tennyson 
was added The paintings of the Vic- 
torian interpreter of Hellenic glories — 
Frederick Leighton (1S30-1896) — were 
held in such respect that, as Lord 
Lughton, he became the first pamter- 
peer A similar preoccupation with 
classical subjects, combined with 
capacity for the life-like painting of 
marble, won Sir Lawrence Alma- 
Tadema (1830-1912) his knighthood 
Two great landscape painters have 
not yet been mentioned for the reason 
that their paintings, which proved 
them brilliant colourists, make an 
appropriate link with the French im- 
pressionists It is not surprising, in 
view of France’s later preoccupation 
with the problems of colour and light 
that the landscapes of John Con 
stable (1770—1837) were appreciated 
m that country for their originality 
and brilliance long before England be- 
came aware of his merits J M W 
Turner (1773—1851), however, was 


„ The first aim i 

pressiomsts is .suggested by the nw 
itself They set out to give an ' 
prcssion of a scene as viewed in an 
as distinct from a detailed represgn 
tion , and in order to give this mo 
tary eilcct most convincingly w 
adopted the new theory of colour D 
on the spectrum for the rendering 
light and atmosphere The SP® 
palette " was the logical outconr 
the theory that to paint simllgn 
colours used must comprise tnos 
which the solar spectrum is conlpo-. 
Tlus technique was carried to its • 
vanccd stages by the Povil<‘‘ _ 
Pisarro (1830-1903), and Seurat 
Signac, whose paintings consistc 
dots of paint instead of brush Str- 
other prominent painters who an 
ploited the scientific analysis oi l 
and colour were Claude Monet (J°j 
1926), Alfred Sisley (l 838 " 1 , 
Auguste Renoir (1811-1619)> ‘ 
Degas (1834-1917), who 
that brilliant draughtsman, Touto 
Lautrec (1804-1001) , 

In England the American an 
James McNeill Whistler (1834-i- 
shared with the Impressionists 
belief that Pre-Raphaelite precr. 
sliould be avoided, and betray c ‘ 
similar preoccupation with the P 
lems of colour ■ 

The Post-Impressionists follow' 
varied collection of painters sbann 
common bias, namely, a reaction 
prejudice against the complete rea 
that the science and virtuosity ot 
Impressionists had enabled them 
achieve To the Post-Impression 
realism was desirable only m so fa 
it served as a means to an end, 
was the expression of an emotion - o. 
idea Rhythm, form, and de 



Painting 


78 


PaiBtu 


were to become increasingly important 
as factors in the new " expressionism ” 
and the discoveries of the Impression- 
ists were to be exploited no farther 
than was compatible with the ideals of 
later artists Paid Cfzanne f 18.10 - 
1900) and Van Gogh H8VMS90) were 



Head of a Man , la Van Gotfh 


two of the greatest members of tins 
company, who subordinated natural- 
ism to ideas and emotions 

Paul Gauguin (1848-1903), like 
Cezanne, originally identified himself 
with the Impressionists, but lie later 
found their aims inadequate for jus 
own purposes, and used the simplifica- 
tion of natural forms to symbolise the 
characteris-tics of the exotic landscapes 
that appealed so strongly to him— those 
of the tropic South Seas, for instance 
where he painted so many of his pic- 
tures Georges Seurat (1844-1010) 
used the neo-impressionist potnltlhsle 
technique, but is notable chiefly for Ins 
mastery of design, which is displayed 
veryimpressiydym La Ba, s „«dc ( fate 

Various groups followed the P os t- 
Imprcssiomst period The work of 
Gauguin gave rise to the Symbolist 
School, who shared with the Post- 
Impressionists the view that the aim 
of painting was to express ideas, but 
vent farther, and held that that 
expression must be formal, symbolic 
and decorative This school included 
Koussel, Vuillard, and Bonnard 
Fauvism was also a movement towards 
ity and away from representa- 


tionalism The most celebrated mes 
her of this body was Henri Matisse ( 
1889), who used a itt-c and lavish bntf 
technique very different from that.' 
the putnhUistes, and achieved a vffl 
derful economy of line Out 1 
T’anvism came Cubism, with v4uc 
another famous name has been linko 
that of Pablo Picasso (b 1881) 
Picasso's large genius embraced Cub'-' 
as only one of many styles, in all 1 
which he has shown equal master 
The Cubists reduced their subjects I 
a geometrical equivalent based on tl 
crj stal '1 he representation of natur 
aspects was abandoned, and c%« 
object was depicted in some sort < 



La Pcrsan< f by Matwse 

geometrical equivalent These a* 
even more extreme theories along tt 
same lines were put into practice C 
Picasso during his Cubist pcno< 
Many painters u'ere influenced by tU 
movement, of whom one of the 
important is Georges Braque 1) 
Italian poet Manncttilcd the Futurist 
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ho dismissed all the art which had Bakst the latter particularly being 
eceded them and concentrated on well known in England by his d or 
ying to convey in painting by h ghly tor the Russian Ballet and Natalie 
igmal methods a sensation ot move Gontcharova The modern Dutch 
ent and activity Dad a ism was a painters derive more from Corot 
nsy squib that soon exploded but Millet and the Barbizon School than 
urreahstn is still arousing curiosity from the later Trench artists The> 
embers of this cult base their aims on are represented by Josef Israels (18 4- 
le teachings of Freud and claim to Iflll) Mauve Mesdag Blommers 
rpress dream-states by sensationally (1845-1914) Matthew Alans (1839- 
n conventional means which appear 1917) and his brothers James and 
ttremely ludicrous to the uninitiated V Ulem 

amous Trench painters who have Consult Herbert Read The Mean 
oen influenced by Tauvism Cubism mg o] irt (1931) Art Now (1933) 
r by Ciranne are Andrf Derain (b Togcr Fry lino* and Design (19 0) 
880) Othon Fnesz (6 1879) Duyoner Clive Bell Art (1914) Since C tea te 
e Scgonrac (b 18S4) Maurice Utrillo (ID™) C J Holmes 4 6 tsmvtar of 
i 1883) Maurice Vlaminck (b 18 0) the Arts (1931) John \ an Dyke 
nd Jean Afarchand (6 1883) History of Painting (19 ) 

In England Impressionism Post Painting on Fabrics, set Batik 
mpiessiomsm and the subsidiary Lampshades 1 bn painting and 
roups referred to abo' e have all had Stencilling 

• greater or less cflect The work of Palaeography name given to the 
’ 4‘ter Sickert has already been men studv of ancient scripts and writings 
loned but other prominent members as distinct from that of inscriptions 
f I* 1 ® modern school in Tn 0 tand in on metal or stone (epigraphy) It 
judo Wilson Steer and Sir George begins with the science of papy 
•lansen whose sympathies were with rology for wnt ng on papyn involved 
lonct and the Impressiomsts The in considerable moditicat on of the 1 tiers 
luenceof the latter group i also evident inscribed in stone or metal Curve* 
n Uio work of J S Sargent though were easier to write than angles 
own la his landscapes than in his whereas the reverse of this is true of 
’ortraits while oven in the individual inscriptions upon stone This change 
utof Augustus John French mflu nces was the greatest factor in tie dev elop- 
an be traced Among younger arti ts ment of writing and wa confirmed by 
Joncan Grant, J D 1 ergnsson and the substitution of ellum and parch 
-f^rloe have perpetuated the old ment for papyn Thus Greek writing 
tradition of I ranco- Scottish sympatliy de eloped from angular capitals copied 
* n * « n tnglanl tho Cub st movement from the oil inscriptions to rounded 
was r eflected to a certain extent in tho u e»*/j (i * letters an inch high hence 
?emnetncal products of the \ orticu t Urge letters) ant eventually to 
W»P of which Myndham Lewis has a smaller cursive stytv (« wwretdr) 
fieen a prominent member and lit some Sim larly Latin was first written in 
01C.W R Nevinson s work Ireland mi/u scutes (capital ) then in uncials 
Produced a famous artist In Sir and then in cursive minuscules 
vvuliajn Orpcn and Scotland two The chief diffculty in deciphering 
master draughtsmen to Mmrhead Bone njedixval Europe an writing arises 
f a Slt ® ^ ^meron, Afodern 1 reach from the extensi e use of contractions 
mEuences in olhet European countries and abbreviations and from the fact 
teen manifested In Germany m that many of the letters are perplex 
the work of Radinsky Pechstein Max ingly similar 
aievogt and the gifted Fran* SJarc Pilmohthia Age, see Ston* Ace 
who wa* kiliM m the \\ orld \\ ar in Pabeontology the branch of biology 
Husnu tn the paintings of Reams and geology which deals with 
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It is divided into two sections, palmo- 
zoology and paleobotany, which re- 
spectively have animals and plants as 
their subject-matter 

Palaeozoic Era, name given by 
geologists to the first of the four great 
eras into which geological time since 
the deposition of the first fossil- 
bearing rocks has been divided It 
includes tile Cambrian, Ordovician 
Silurian, Devonian, Carboniferous, and 
Permian periods (qq v ), and represents 
a longer time-period than the other 
three eras together 
Palatinate, a name originally given 
to the district in Germany under the 
rule ol the Count Palatine of the 
Rhine It was situated about halfway 
between the source ind mouth of the 
nver and extended for some distance 
on both sides Its capital was first 
Heidelberg, later Mannheim It arose 
in the Hth cent and m 1214 passed 
into the hands of the ruling house of 
Bavaria It was separated again in 
12f>5 and, in 1120, by treaty, the 
Elector Palatine secured a certain 
amount of Bavarian territory, which 
was given the name of the Upper 
Palatinate, the original territory being 
called the Lower or Rhenish Palatinate 
Following the thirty Years’ War 
early in the 17th cent , the Elector 
Palatine, Frederick V, was deprived 
of his temtory, but the Lower Pala- 
Vinatc was restored to his son in 1048 
the Upper Palatinate being kept by 

Ti In , a 777 \ h0 Elector Ritatme. 

Charles Theodore, became also Klector 
ol Havana, casing to the extinction of 

Hesse and Baden m 1802, Md^Badcn 
still retains Heidelberg Tlie t wo 

Thif Rh f t , tS! i rC p 0 ." d,stnct sof Bavaria 
The Rhein; ,H Palatinate is W. of tlic 

I P un , c 3ts cllicf town is Speyer and 
^ P*rt on the- Rhine is Lud- 
ig.hafen It produces cereals, flax 
tobacco, vines. and fruit Its chief 
ndustnes are iron-smcltmg and textile, 
leather, and paper manufacture, Its 
,s 2JU0 sq m The area of 


the Upper Platmate is 3725 sq n 
and its capital is Niimberg 

Pale, The, or The English Pal 
the term first applied in the 15th cor 
to that part of Ireland which w 
colonised by Henry II in 1175 ai 
witlun which English law alone tv 
valid 

Palermo, sea-coast city in \ 
Sicily, surrounded by mounlams, e 
cept to the E , and pioducing lWi 
quantities of oranges and lemon 
Palermo contains many buildings 
historic interest, including the 14 1 
cent Palazzo Chiaramonte and tl 
two lOth-cent city gates There are 
large museum, a university, and 
modern harbour with wet and di 
docks Pop 450,000 

Palestine, E Mediterranean countr 
famous chiefly as the cradle of t« 
great faiths, Judaism and Christiana; 
It is bounded N by Syria, S by Hep 
and Egypt, W by the Mediterranean 
and E by Transjordan Area, 10,0. 
sq m , pop (19.11), 1,035,000. 

Relief and Water Systems. The su 
lace divides itself naturally into the 
parts the coastal plain, which narrov 
gradually N toS and is wailed in at « 
N end by Carmel , the central platea 
which extends through Judea, Saniafl 
and Galilee and is divided by tr 
Valley of Jczreel and the Great PM 1 
of Esdraclon , and the rift valley | 
the river Jordan, which runs in W' 
considerably below sea level and 
eludes the Sea of Galilee and the Dt- 
Sea I he Jordan is the prince 
river a number of short streams i* l > 
W from the mountains and water m 
coastal plain 

Tlie coast is almost unbroken, sa) 
for the w ide Bay of Acre The con--' 
plain is fertile, 'and in places CoU' 1 
with a sandy loam suitable for t 
cultivation of the celebrated J 3 " 
orange 

The Climate, affected by the JP’ 3 ’ 
terranean and the altitude, rnn^ 
from the sub-tropical climate of 
Jordan Valley to the comparative 
temperate one of the coastal region \ 
the hilly areas, as in the Jeru«m'' 
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listnet snow falls occasionally The 
wcasional droughts are as yet in 
sufficiently guarded against Normally 
there is an ample rainfall 
Flora and Fauna Lying at the 
intersection of the \fncan and Asiatic 
regions Palestine has a remarkable 
variety of flora a id fauna particularly 
bird life The chief animals are the 
camel horse hyena leopard and 
numerous rodents There are several 
kinds of snakes and insects 

Agriculture is the chief occupation 
the main products being oranges 
grapes wheat barley olives and 
tobacco Orange production is the 
most important Experiments are 
being made with a variety of other 
fruits such as the grape fruit and the 
banana 

Industry While industry was 
almost non-cxi tint before 1018 the 
introduction of capital and the am al 
of Jews experienced in various in 
dustrics and scientific processes havo 
resulted in the establishment of a 
number oi industries notably cement 
and bncl works o 1 hath r goods 
clothmg and chemicals connected with 
the exploitation of the Dead Sea 
deposits Of particular importance is 
the tourist industry There are also a 
number of valuable medicinal springs 
Minerals Limestone rock, salt 
sulphur and gypsum are widely dis- 
tributed The Dead Sea chemical dc 
posits for whi h a concession has been 
granted are already being produc 
lively worked and boongfor petroleum 
has for some time been conducted in 
the Dead Sea area. 

Exports and Imports The principal 
rems of export are citrus fruits wine 
irticles of ritual and a growing list of 
manufactured articles such as artificial 
teeth cement leather goods coo 
fectionery them cals soap etc 
Art elm imported include building 
material industrial machinery textiles 
chemicals el ■ctrical equipment motor 
cars fuels etc 

The chief towns are Jerusalem the 
capital (c p0 000) Tel \wv (40 100) 
Jafla and Haifa Tel \v$v is the only 
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completely Jewish city in the world 
having grown to its present sire 
dunn h the past -0 years 

religion and Ldi cation The 
majority of the population are Moa 
lems Jews and Christians in that 
order Each of the three communities 
maintains its o' n schools though the 
government schools are ruamlv used 
by the Moslems The Hebrew Uni 
versity is the only one in the country 
Goiernment The country under 
British mandate is governed by a 
High Commissioner and an Executive 
Council In 1027 the Jews were 
organised as a community with a 
1 mitcd autonomy Ther are three 
administrative di tncts Southern 
(Jaffa) Northern (Haifa) and Jeru 
alcm Under an ordinance of Aug 
1933 a wide mea urc of municipal 
government was granted subject to 
strict central control Women s fran 
chise exists only in Tel Aviv 

Communications are fairly well es 
tabh hed a fine system of roads 
supplements the railway system The 
country is served by the British and 
Dutch air serv ces to the Tar East 
Haifa Harbour was completed during 
Aug 1033 The port of Jaffa serves 
the S part of the country and plans 
arc in hand for its improvement 
Arrfurolo^y The Mar date provides 
for careful control of the country s 
antiquities These are of great interest 
in view of Palestine 8 foie a$ the cradle 
of Judaism and Chn t amty and the 
sceno of B bhcal events Much ha3 
been done by the Palestine Exj lora 
tion Fund the Hebrew University and 
a number of other institutions and 
individ al investigators Important 
finds have been made including those 
at Gaza Tel-el Hesi Jericho and Tel 
Nazbeh and the excavation of ancient 
synagogues in many parts of the 
country 

History The country emerges into 
recorded history through its early con 
tact with I gypt whose domination 
began t 16th cent u C, After its 
occupation by Israel it consisted of 
loosely confederated tnbes which later 


Palestine 


82 


Palestine 


merged into a kingdom, and still later 
split up into tlie kingdoms of Israel 
and Judah These were affected by the 
rise of the Syrian, Assyrian, and 
Babylonian powers, becoming a buffer 
between these powers and the rival 
kingdom of Egypt llie coastal plain 
prov uled the only practicable highroad 
along which the various armies could 
move N or S Thus Palestine was 
eventually subjugated by the Assyrian 
and Babylonian Empires, and the 
kingdom of Israel came to an end 
There followed the rise of the Persian 
Empire, and the return to Palestine of 
many of the descendants of those who 
had been taken into captivity These 
were influential in reviving the cul- 
tural and national life of the people 
The coming of the Greeks under 
Alexander the Great found Palestine 
weak and disunited After Alexander’s 
death, the country fell to Ptolemy the 
Greek king of Egypt The rule of the 
Ptolemies was despotic, but on tho 
whole not oppressive The Selcucids m 
the 2nd cent dispossessed the Ptole- 
mies, and their efforts, under Antiochus 
Epiphancs (170 n c ), to destroy the 
Jewish faith and replace it with the 
Greek met w ith violent resistance under 
Judas Maccabreus, who secured re- 
ligious freedom for the Jews As Greek 
influence waned the Jewish leaders re- 
gained the reins of government, until 
the Roman conquest m the 1st cent 
B c made Herod King of the Jews under 
Roman authority But tins authority 
was distasteful to the Tews, who re- 
belled m 70 ad, and w ere crushed 
the city of Jerusalem being destroved' 
and the country- laid waste A deter- 
mined revolt under Bar Cothba ( 132-5 
ad ) secured political independence for 
three years ‘this revolt was eventually 
crushed by the Romans following a 
wir of extermination in which it is 
estimated more than a mill, on Jews 
were killed Jerusalem was demolished 

« n 2.i Cb i U ^ 8 VJ nf - a " «ty under the 
name o f Atlia Capitolina With the 

Koman Tmpire into 
and h , Palestine f.U to the litter 
ard enjoyed comparative peace until 


it was overrun by the Persians, who, 
with the help of the Jews, occupied the 
country It was subsequently re- 
conquered by Byrantium, which held 
it until its conquest by Omer m 63G 
a d Palestine under the Moslems 
suffered tho various vicissitudes to 
which Islam in that part of the world 
was subjected During the Crusades 
(? v ) it passed from Moslem to Christian 
hands and back again until its fate 
was decided by- the victory of Saladm 
at Hattin (1187) 

In the 13th cent Palestine, m com- 
mon with the rest of Asia Minor, 
suffered from the devastating in- 
cursions of Tatars, and m tlie be- 
ginning of the 15th from those of 
the Mongols under Tamerlane The 
following cents saw the country- settle 
down into a state of complete decay, 
under the rule of the Turkish Empire, 
from which it is only now beginning to 
recover 

The end of the 19 th cent saw a great 
and growing interest m Palestine, both 
on tlie part of tlie Jews under the in- 
fluence of tlie Zionist movement, and 
through the political ambitions of the 
European powers In the 20tli cent, 
the greatest factor in tlie development 
of tlie country has been the Zioms 
movement Before the World Wa 
Jews had already begun, under grea 
difficulties, to establish agricultura 
colonies, to introduce industries, anc 
to institute a comprehensive sclioo 
system Jewish immigration and dc 
vclopment, however, received then 
greatest incentive from the Balfotn 
Declaration of 1017, which announcer 
the British Government’s decision tc 
facilitate the establishment of a Jcwisl; 
n itional home Tlie acceptance of the 
Dengue of Nations mandate by Britain 

Cr , ^' C,t ‘ < -1 War was followed by 
steady Jewish expansion It is esti- 
mated that since 1918, the Jewish 
population has increased from 80,000 
to t -30,000, and that Jews have in- 
vested come /CO million in the country 
borne -00 agricultural settlements hav c 
been set up by them, as well as a 
University, 
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Palestine, Operations in (1015-18) 
Beginning m defence of the Suez Canal 
tse campaign widened intoan invasion 
T„ ,^ ' ne , an(1 S ^ a In Feb 10 15 the 
f?™ r a ^ hed thc Sue* Canal which 
was defended on its W bank. The> 
P , P ,^ r 'i pU S<: 1 d and ow ingtotbe pressure 
00 thc Turks m the Dardanelles 
SSS?** 8 ft*) thc attacks temper 
ariiyceased Hie difficulty of defend 

ind.J^H ^ nal ,rom near ,ts banl « 
Ldvane d the Brit,sh to ^tcmpt an 
advance across the Sinai Desert to 
frnm W^° rdCT block N route 
the near tbo 03184 and across 

f.' dtsc « and threaten southern 
wwjmameatwna if they used the two 
__, ri e ® route3 The oasis of Ouatiya 
Apnl 1016 In July 
Rnm.J 0 "? °L rurks was defeated at 

te LJh c 1016 ei Arish and 

cnltL . V ere °«'Jp>‘d D.ffi 

Si “'‘PPiy particularly water 
ich had to be brought in a pipe line 
Suez ^occasioned* con* 
bv 7h delay in the advance but 
HL£f 10,0 ‘he southern 

of Palestine was occupied 


and the approaches to^the (£oa1 
The War Cabinet 


** v **F d J “« war Cabinet ordered 

1017^ «m Ce n !° Palestlne 1“ March 
w, J h u Ca P t " rt o f Gaza was at 
the P .V« but ,ld,!d Turks held 

positions from Gaza to 
werT^^c F° r a time operations 
Cari w ned ^ trench warfare before 
v a l a Meanwhile Gen ral AUenby 

o«=., l y„"a iPZSZL JZ220S! 


. appointed commanding 
aod , hc received considerable 
^stance from the Arabs who en 
Mmfn^ d n by v Co,0nel T E Lawrence 
Wntmually hampered Turkish move- 
ments In Arabia 

main J° r UIe nby directed his 
train efforts aga nst Beersheba and 
Turkish left lteenheba was 
captured and the Turkish left defeated 
foil™, « Gaza . was attacked the 

Mlowiog day and , u on w q 

roe Tu ks were able to retreat N : 
Whllwn h lL d hy a British force i 
Xt , 't h“‘' f n, J y ^ rched on J«nsaiem I 
r b ^. he , fa “ d t0 nnpture He seized 
important passes m the hills of Jud*a 
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and later in the year Jerusalem felt 
In the spring of 1018 two raids E 
of the Jordan were made ith the 
co-operation of King Teisal s Arabs 
on Deraa and Amman in the latter of 
which a specifically Jewish force par 
ticipated alarming the Turks and 
making them strengthen their left 
Allenby attacked their weakened right 
and utterly routed them at the battle 
of Mcgiddo (<7 c ) in Sept 1918 The 
Turks were attacked on the left flank 
by the \rabs in Transjordan and their 
retreat cut off Damascus was cap 
tured on Oct 1 and Aleppo on Oct 6 
On Oct 31 an Armistice was signed 
Paiestnna Giovanni Pierluigi da 
(15 j-189-1) Italian composer vhose 
works consist mainly of sacred music 
He was ap 





posed countless musical works includ 
ing nearly 100 Masses some hundreds 
of motets and many hymns litanies 
etc all of uhi h arc of high merit 
Paley William (1743 1805) Ln Ush 
theologian lecturer n moral plul 
osophy at Christ s College Cambridg 
17bS and archdeacon of Carlisle 1782 
His lectures published as TAt P in 
ttples of Moral and Political PA I 
csophy (1783) remained for many years 
the test book for Cambridge Uni 
versity Hu most notable works are 
» tew of lAs Ei tdencts of CA tt antly 
(1794) and Natural Theology (180 ) 
In these he sought to prove the 
divinity of Christ and the truth of the 
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Christian religion by a theory of divine 
evolution and revelation 

Palgrave, Francis Turner (1824- 
1897), English poet, critic, and editor 
of the Golden Treasury of English 
Songs and Lyrics (1801), a standard 
anthology of English lyric verse He 
held a position in the Cu il Service, and 
a professorship at Oxford His chief 
critical work, Landscape in Poetry 
(1897), has some value, but his poems 
are not widely read 

Pah [pahlE] Language and Litera* 
ture. The language was a member of 
the Indo-European (q v ) family of 
languages, related to Sanskrit (q v ), 
and became the medium in which 
Buddhist classical literature was 
written The Buddhist scriptures are 
preserved m three Pitahas (“ baskets "), 
apart from which there are two im- 
portant chronicles of Ceylon in Pah, 
the Dipavamsa and the Mahaiamsa 
Palimpsest, a parchment or vellum 
manuscript, the original writing upon 
which has been rubbed off with pumice 
to make place for further writing Not 
infrequently manuscripts have been 
found of unimportant works WTittcn 
over faint traces of far more valuable 
writings , and sometimes these traces 
have been made legible by chemical 
means 

Palindrome, a word, phrase, or sen- 
tence the letters of which read the 
same from right to left as from left to 
right , c g lEnr it a cal I sajr 5 It is 
a device which lends itself more readily 
to the Latin language, and many of 
the later Latin poets exercised their 
ingenuity to the full in its use 

Pabssy, Bernard (c 1510-1589), 
French potter, was at first appren- 
ticed to a glass-painter He spent 
many years m unsuccessful attempts 
to discover the secret of enamelling 
pottery, bringing himself and his 
family to poverty, until he was reduced 
to using the furniture and floor-boards 
to fire Ins furnace He attained 
measure of success m 1555, and the 
Palissy pottery which he subsequently 
produced became famous throughout 
France and elsewhere His dishes and 
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vases are rich in colouring and orna- 
mented w ith skilfully modelled animals 
and fruits in high relief 

He died m the Bastille, where he was 
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jierced with the 
lntcr'aecd ciphers of Henry II 
imprisoned in 1588 for his Hugueno 
beliefs , , 

Palladium, rare metallic elenien 
belonging to the platinum group, 
found m association with the othe 
platinum metals and with gold, and ob- 
tained from nickel ores treated by th c 
Mond carbonyl process [sec Nickel) 
Palladium is a grey-white metal with 
the pov er of absorbing a very large 
amount of hydrogen, to which it P 
permeable when heated [see Ele- 
ments) Palladium is used for a variety 
of purposes Alloys of gold ana 
palladium have a white colour, and arc 
employed in jewellery and dentistry 
The pure metal is employed for the 
manufacture of watch springs and of 
mirrors In the finely divided form as 
palladium black and sponge it is used 
in chemistry as a catalyst, chiefly t® 
tlie activation of hydrogenation re- 
actions 

Pallium, see Vestments 

Palmerston, Henry John Temple, 
3rd Viscount (1784-1805), English 
statesman, bora at Broadlands, neat 
Romscy, Hants, and educated at 
Harrow and St John’s College, Cam- 
bridge At 18 he succeeded his father, 
and, the peerage bung Irish and not 


Palmerston 
precluding membership of the House of | 
Commons he entered Parliament m 
1807 The Dnke of Portland gave 
him a junior Lordship of the Admiralty 
and at 2j he refused the Chancellor 
ship of the Exchequer accepting the 
position of Secretary for War which 
he held for 20 years refusing promo- 
tion During this period he showed 
himself a staunch supporter of Tory 
policy a man of fashion and - 
witty writer In 16_3 he was ... 
opposition and turned his attention 
to foreign affairs. Two years later he 
refused a seat in Well ngton s Govern 
meat and went over to the Whigs 
becoming Foreign Secretary under 
Lord Grey He helped to secure the 
independence of Belgium and the 
pacification of the Spanish peninsula 
and worked to secure the regeneration 
Turkey His strong feeling and 
unbndled language in foreign affairs 
however outweighed his qualifications 
as a Minister and from 1841 to 1840 he 
was without & portfolio He was then 
made loreign Minister under Lord 
John Russell and immediately became 
embroiled with France over the mar 
nage of the Spanish queen He sup- 
Italian independence 
Palmerston s arbitrary and inde- 
pendent action rapidly increased his 
unpopularity abroad except ui France 
and his friendship for the Republic 
offended Queen V ctona After he 
had sanctioned an expedition to 
Greece In consequence of an attack on 
“British SubjTt he justified himself 
™ Commons by declaring the pnn 
mple that British subjects should every 
here be protected if necessary bv the 
I®*** arm s This was the 

most famous speech of his care r re 
me mbe red for his quotation of the 
POud Roman boast Cim Romanus 
a Roman citiren] It won • 
* IWianientary victory and made 
£‘> m 1 CT *°n the most popular man in 
Creot Britain In 1851 after con 
Pareiating the French Ambassador 
on lamis Napoleons coup he was 
removed from office and his career m 
wreign affairs en dod fa In spite 
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of this disgrace he became Home 
Secretary ISo3 and on the failure of 
Lord John Russell was made Prune 
Minister in 1855 in time to accept the 
popularity of victory m the Crimea 
Although opposed by both Disraeli 
and Gladstone he maintained a strong 
government with only a year s break 
until his death in 1865 He opjxised 
the Suer Canal project on the grounds 
that it would increase Fren h influence 
in the East In the American Cl ll 
War he supported the policy of 
neutrality but was not averse to the 
disruption of the Union Palmerston 
ji spite of his impulsive and obstinate 
foreign policy was a constant enemy 
of injustice and oppression and in 
private life a character of great charm 
He was buried in Westminster ■tbbey 
lie was one of the most typical k n 0 l sh 
men of his generation and standing 
for British security and strength was 
long regarded as the most powerful 
man m Furope and the protector of 
small nations 

Palmistry the science of hand read 
. g an anc ent j raetice regarded in 
the Middle Ages as a black art It 
purports to read character from the 
shape and texture of the hand fingers 
and nails and past and future h ippen 
mgs from the lines on the palm 

Palmitic Add, a widely distributed 
natural!} occumni, fatty acid (? o ) 
It is a saturated acid having the 

formula Ci H«0 

Palm Kernel Od, fatty od obtained 
from the kernels of the palm fruit 
different in its characters from the palm 
oil ( qv ) Palm kernel od is chemically 
similar to coconut od and is used for 
the same purposes i • the manufac 
ture of margarine and soap The 
principal sources of palm kern Is are 
the \V coast of Africa and tho Dutch 
E Indies 

Palm Od. fatty od obtained from the 
pericarp of the palm fruit not to be 
confused with the od obtained from 
tho kernels of the fruit, which is differ 
ent ifi its chemical character Palm 
od is used to a large extent lit the 
manufactnre of soap in the na plate 
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industry to protect hot metal from 
oxidation, and as an edible fat The 
pllwnpal sources of palm oil are the W 
eovilof Africa and the Dutch E Indies 
Palms, tiecs of the order Palmaccie, 
the hugest monocotyledons, natives of 
troplcd and warm temperate regions 
Thrli' mu mote than 1000 species, 
(limit of which exhibit a tall un- 
iiftutehed (ituin, 160 ft high in some 
hfu ulus, which ends m a crown of large 
fiitilheiy leaves, The sheaths of fallen 
jiMVOI imiWllil alt.iched to the stem and 
l(jva if a lugged aspect The flowers 
ala hoi lie lit blanching clusters, gener- 
ally in tile nxllii of leaves, and the 
(iiiII'i hie worn, times berry-like, somc- 
(lltiim Hite a eoeonut One species is 
htlpld in the Mediterranean region but 
many kinds 
have been 
introduced 
into areas 
where they 
were not 
originally 
found, and 
theyaro often 
cultivated as 
ornamental 
plants Some 
are of econo- 
mic value, 
such as the 
III, , lull! (thHOi nuctfern), tho oil-palm 
ti'hlfh filthlff lifts), betel (Arceit 

fed, i Ail), and dale (Phcemx daclyhfcea) 

'i he in i el able ivory palm {Phylelephas) 
|,'i,ii|ioi in having n dwarfed stem. 
Villi ktiv'il r/'dlnthig from the base In 
iidfldtnrt fo the food furnished by tlic 
di(i> mid i ix’omit the stems of some 
Idnda of i, aim yk Id sugary or starchy 
jl'pih) ra I m leaves arc voven into 

hi'iloti, l.mti, and other articles, and 
U >d for llmli hlng /»*•’ 

Palmyra (modern Tadmnr't 
l„ii|i,m, i lly mnv a hi ip of 
t-s'itaft it' •'•■rl, 160 m lx V » , „ 

■ u t it U known to the h 
1 1 ( i, n(, I, t, , it Hood e f 
(fni-ml oil (lade routes 
fa,* 1 '->a it- >t. 



honoured by the erection of a column 
along an avenue, at one time nearly Am 
long, leading to the temple Efficient 
civil servants were entitled to build a 
splendid tomb, many of which remain 
near the ruined city Abouttlie Istcent. 
a d Palmyra came under the Roman 
Empire, and until the 3rd cent A D 
was very powerful In a revolt cad, 
273 the people were massacred and the 
city destroyed It became Christian, 
then Moslem In tho 14th cent, it 
sank to obscurity Re-discovered by a 
European m the 1 7th cent , its rums 
have since been considerably explored 

Palmyra, Siege of, see Emessa 

Pamirs, sometimes called the Roof 
of the World, a group of mountains 
m N W India and Turkistan, from 
winch radiate several ranges, including 
the Himalayas, Hindu Kush, Kara- 
koram, Kuen Lun, and Tien Shan. 

I he Pamirs are c 18,000 ft high and 
almost barren of vegetation, and are 
the source of the river Amu Daria, or 
Oxus, which drams into the Aral Sea. 
They arc thinly populated by Kirghiz 
tribes 

Pampas, the grnsslandsof the temper- 
ate regions of S America, between the 
Andes Mountains and the R Parana, 
They form grazing ground for huge 
herds of sheep and cattle, and furnish 
large quantities of wheat and maize. 

Pampas Grass, Carladerta or Gync~ 
rtum argcnlcum, a handsome grass of 
the order Grammcie, native to tho 
Pampas (q v ) oi S America It grows 
in a tuft several feet m diameter, with 
long arching ribbon-like leaves about 
(! ft in length, and its plumc-likc in- 
florcsccnct s are —no oiiHong stalks 
which may „.'S' ''-<**-• " ’ — — 

often • , » y-J 

for ciccoriy ?'”; - 
fcsen imp/- 1 TV 
frtUjuentl/,,. ' 

' 'a • t 


* J 



, has 

*"•*’1 “ J 

,ay 



Panama 


that is benign and at the same time c{ 
all that is terrible in Nature and so 
he has given his name to the Fnglish 
*ord panic signifying blind unreason 
mg terror induced by natural forces 
beyond the control of man 

Panama (1) Central American 
Republic on an isthmus between 
Costa Rica and Colombia It has an 
extensive coast line in the Atlantic 
and Pacific amounting tor 490 m in 
the former and e BOO m in the Utter 
The surface is mountainous the 
highest point nearly 12 000 ft above 
sea level and there are many nveis 
lakes and large stretches of forest ( 
The climate is tropical and the 
republic was formerly extremely un 
healthy but public health has im 
proved since the building of the 
Panama Canal (q v ) The population 
Is mixed made up of whites negroes 
and Indians with some Chinese and 
other Oriental races 

Panama was constituted a Republic 

w 1004 and is largely although r 

or less unofficially under If : 
control It has no army or navy and 
poliee are officered by Am ncans 
By treaty Panama has USA pro- 
twtion in the event of war or civil war 
The Canal Zone Is not included in the 
Republic 

Bananas are the chief export all 
shipped to the USA Cacao and 
some coconuts tortoise-shell mother 
of pearl and pearls are also exported 
Area 2 380 sq m pop 487 450 
Panama Canal, connects the Atlantic . 
n a Pacific Oceans through the isthmus 1 
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of Panama Central America It was 
first projected in the 10th cent and 
in 1879 a French company wa formed 
under d Le«sep qv from 1880 




to 1889 work proceeded but the com 
pany went into liquidation In 1894 a 
further company was organised but in 
1902 rights were sold out to the U S V 
Government In the following year 
Panama broke away from Colombia 
and a republi was established which 
granted the U S A a strip of land 10 m 
wide along tho canal route This rone 
is under military control From 1906 
work continued improvements to 
sanitary conditions had to be under 
taken first as yellow fever had caused 
thousands of deaths previously The 
first ocean steamer passed through m 
Aug 1914 but the canal was not 
opened officially until June 19 0 
Numerous villages and towns have 
been built m the Canal Zone which is 
under the control of the USA Army 
Coldn Panama Dalboa Cristobal and 
Darren are the principal ones AU tho 
towns have a high standard of cleanb 
ness are welUaid ontand provided with 
hospitals parks restaurants and other 
amenities Ship-repairing yards bun 
kcr depots radio stations and cold 
storage plants provide for all the needs 
of the ships passing through A rad 
way runs parallel to tho canal Tho 
canal itself is 60 7- statute m long 
with 6 locks In 1931-2 over 4500 
ships passed through Area of Canal 
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Zone, 503 sq m , pop 33.000 (StOO 
Americans) 

Panama Canal Treaty : signed in Jan 
1903 between the United States and 
Colombia, b\ which the United States 
acquired the canal rights and the port 
dues of the new Panama Company 
and subject to an annual subsidy and 
a lump sum of millions obtained a 
strip of territory 10 m wide along the 
canal banks Sec also Has -Pausce- 
rotr Treats 

Pan-Amcncan Conlerences, a series 
of conferences between representatives 
of the nations of America to discuss 
matters of common interest. Several 
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Pancakes, see Baxter. 

Pancreas, a long glandular organ 
situated in the back of the abdomen 
behind the low r er part of the stomach 
Throughout its length of 0 to 8 ins, it 
is traversed by a duct which unites 
with the common bile duct from the 
liver to open into the duodenum, or 
first part of the small intestine, a few 
inches from the stomach The general 
structure of the gland ( sec Glam is) 
consists of tubes built up of columnar 
cells and bound together by connective 
tissue The cells secrete material inl° 
each tube which unites with others, to 
form a small duct The small ducts 


conferences of L.i tin- American States, join together to form tho main pair 
■were held in the 19th cent , notably the f creatic duct The connective tissue i 
Pan-American Congress at Panama in 
1830 and at Lima in 1 SO t before the 


wdl supplied with nerves and blood 
vessels Tlic juice secreted by fix' 


United States issued invitations to the i pancreas flows into the small intestine 
first Pan-American Conference at as the 1 food leaves the stomach It 1 = 


Washington in lbso Kfconimcnda- 1 alkaline and contains trypsin, am}- 

lmnw Ui /'/Nr*-.™.!, i J . -f.. nr 


tmn t » *ure made for compulborv irbi- lopsm or amylase, and steapsin, of 
tration. a mom t try union, and various lipise, which respectively break up 


miticra of Intcrnatjornl Law v Inch, l protuds, starches, and fats, together 


however, ve-re not ratified In the 
Gove mount T his Conference «et up a 
Bnrem which dc, Hoped into the Pan- 
American L nion existing to promote 
co-operation bet-urn the tuition* of 
Amt-JC- A serend confcrrnce was 


Aim-ic- A vxonq conference was [ .and sometimes swelling or tenderness 
. I!! , dexieo City lpoi-i, aho at the I in the right side of the npp-r abdomen. 


with salts and a substance which 
curdles milk, nnd thus senes to aid 
digestion A diseased pancreas cutises 
impaired cheestion and often diabctef, 
md is marl td b> general loss of health 


suggestion of the United Stitcs it! i'at people .ire liable to’ ha mor-TinC 


ca-rivl arbitration <ii.iuuw,H still 
larthcr, recommendi u* is i p-act-cal 
mis, me edhtreau to fit iis.mr 
Co'ivet.ti ,ri of ls-.n {,,, JUt.i-i < 

1 > ► i Jf s’ 4',i> it tosiV * tep-i to < asurc 
t at vuitanwa - o' f-irth, r conk retire.' 
'I s ,- >tl t of) ter, are, i ( , ip j( lo dp 


within tile pancreas which nine cnc.-’ 
tiuiklt n death, 1 he pancreas of sheen 
and c.itees is called sweetbreid 
V>igi si n r Svsri vt 
Panda (or Cri-llectt), a mamma! of 
the order C,mtvor.i bdorgiru- to 1 
burnt} is let, ,j to that of ih> rra ’ - ■or 1 -' 


U 


} st'a* nrx 1 eo;>j-ri-,)it ! / l * ni , r tlmsurur/alerg'' caf , tlm jpawl 




, ,, ,, ,v '- / ! ’c tth 1 found m t>m U H-.nat'ivn , .and <>' hfs 

into i * , ‘ S , , '* ' Atm' ltiitr.ajn 1 } on .rnitahks end fruit, P an 

■ - “ f '-hm-o in*!, td a I>r»; ring, st t.vl, leur) fi 


ri 1 »<-'» 


<„ 


■* i~ 

£t* *,/•# 


f\ v* * 
f*n , ? 


PUs 

—r.u. 


- «>'•*• i.t on w he r, 

r .“** e ', u 5 k- *»» to 

* ! ' ’ r '' - ■ - - --a A r-'--, - n 

O' v ft r> to- — ti -g tr,-,P 
r-'r ' - t,’ \ n r*, tt.ro fl.' 
y< "dd ffa,r<: -v 

- ee.-s drat- c-'Ps «: 
i! tAS. 


Iv-a-ia,* -harp tesr/ftth erf— v- v a*/ 
tievk fur colourtti icddi' 1 , lion rt re'* 

1 a.!-, with lh- ("i /• is ,:•,!* e J** 

t’.- r r rrg ont of UU f to ih *- 
hv— .-l.eg, intpar 1 . •tCii-hUee- *'*• ¥ 
rci't*’ 1 to »!,- true p.a la 

PantJara, (a Urrr). me tli-Tat tl " 
hi-t-fc n‘ir, rn-vir t.y ff, j.l, ? >'ie, A>- T ' 


Panga.05 8 

gave her a sealed box for her betrothed 
Prometheus whom he wished to 

E 'umsh Prometheus saw the god s 

mentions and would not marry 
Pandora but 1ns brother Epimetheus 
did When ho opened Zeus s box 
evils plagues and pests escaped into 
the world to harry man for ever 
Last to emerge was Hope the only 
antidote to the evils 
Pan gal os Theodore (6 1878) Greek 
general and politician m command of a 
regiment in Macedonia 1017 and Chief 
of Staff in Asia Minor 1010 In the 

revolution of 19, he presided over the 

Commission enquiring into the conduct 
of the A-latic campaign the findings of 
which resulted m the execution of 0 
minister* In 10 3 he became Premier 
by a coup d ital and dictator of the 
Hellenic Republic 19.0 he was re 
placed by Kondyles [q v ) later In the 
same year He was imprisoned I9*tt-28 
and since his releaso has taken little 
, part in politics 

Pan Germanism, a movement for the 
1 furtherance of German imperialist 
I a 'fns The systematic organisation of 
i Uns movement began in 1801 and was 
. h raided by the writings oi German 
mibhcists dreaming of expansion 
iome hoped to see an Empire from the 
Adriatic to the Black Sea while others 
ookctl to the inclusion of Belgium , 

I loll and and Luxemburg in Germany 1 
In 1801 under the excitement aroused 
uy the scramble for Attica a German 
League wa formed Reconstituted 
'“1894 as the I*an German League 
tdl de tek r l trba d) it aimed at the 
inculcation of greater patriotism the 
promotion of n pricy of expansion 
both in Europe a id overseas and the 
union of Germans all over the world 
The Wei of a Central European Union 
under t erman mill cnce was fostered 
by this League brnce the \\ ar the ( 
League has confined its activit! to] 
promoting a policy of German recem i 
atruction In Ans na the movement ; 
has consist ntly worked for a union 
with Germany 

Pangolin* (or Scaly Intia ers) are 
Mammals of the order Pbohdota 


Pankhurat 
formerly hut wrongly associated with 
the true S American anteaters o the 
order E dentata (q ti ) They are found 
m tropical Asia and Africa and nr 
specially distinguished by their armtur 
of overlapping scales formed of con 
sohdated hairs They have no teeth 
but the tongue is long worm like and 
sticky for gathering up the white ants 
\ hose mounds they tear to pieces with 
their strong cla\ s Most of the speci s 



are climbers but the b ggest about the 
sue of a pig lives on the ground 
Panlpsi, town of British Indn 
memorable for 3 battles (1) April *>0 
15"6 Baber the Mogul Emperor 
gamed a complete victory over the 
Delhi Mohammedans under Ibrahim 
thus laying the foundation r( the 
Mogul Tmp re (2) Nov If 1J r) 
Akbar the Great Mogul with Ofxjfl 
ten defeated the forces of thft revi If 
..ig Hindu Tajahs and rctr vered 
Delhi (3) Jan b 1761 the Afghans 
under Ahmed Shah Duruii ci/wr )rtr]y 
defeated the Mahrattas 

PanizzL Sir Anthony (17}7-»IH70\ 

librartui bom in Italv j|, „p- 

pointed Assistant uurariin at the 
British Museum In 1871 i*,, 
Principal Librarian in 1ft J IjaeffrcUd 
great improvements Ui»? f *non»JM» 
rorthe erection of the t!r , f }{ rjK ju,s 

5s s\.“ "" 1 "" 

R SI 1 uiikl p Jfl | ,,, El .|,o;j ' 
women »*u Ur in lily « 


90 


Panmill 

the Women’s Franchise League m j 
1889 She attempted, at first by 
constitutional means, to persuade the 
Liberal Party to adopt her policy, but 
in 1892 she joined the Independent 
Labour Party She aftervv ards founded 
the militant Women's Social and 
Political Union, and thenceforward 
lias the leader of the law -breaking 
and hunger-striking of the suffragettes 
She was imprisoned many times, 
notably for an attack on Lloyd George’s 
bouse in 1913 In 1914 she ceased 
her suffragist activities and formed a 
women's emergency corps for national 
service In 1910 women received 
votes and her campaign ceased She 
was helped throughout her campaign 
by her daughters, Chnstabcl ( b 1880) 
and Sylvia (1 1882), the latter of whom 
was imprisoned (1920) for her revolu- 
tionary activities My Own Story, by 
Mrs PauUiurst, was published in 
1914 

Panmfll, sec Ceramics 

Pan-Slavism, a Slav nationalist 
movement, which arose in Austria and 
Hungary under the oppression of the 
Slavs by the dominant Magyars and 
Germans of the Dual Monarchy Tiic 
movement began as a literary and 
cultural revival, and was given added 
impetus bj Magyar oppression during 
the Revolutions of 1848 (tit Hun- 
garian War of IsnrprMii sci ), 
when the Emperor was able to plav off 
tli" Slavs against the Magyars Later 
Ruyia appeared in the rolt of protec- 
tor of the Slavs, and m 1807 a Slav 
exhibition was held at St Petersburg 
In 1870 Russia obtained the recogni- 
tion ol a Slav Church (part of the 
Eastern Orthodox Church) under the 
head of a Utile ir calh d tin *' Exarch " 
instead of the Greil Patriarch at 
Constantinople The Rm-Slav move- 
ment ereoaraged the revolting Balkan 
States against the domination of 

Turkey !"<• Es-Tre-r Ot;,.siros) B it 

with the er'.— lh of ttm powerful Slav 
S'a’e cl Jwrbiatr the Batfcarta the pm- 
pn"arda war ibrnb-d npim.'.i Airtro- 
I'e-’gs'iaa rub r,f SHv< Em-! wars 
rldetl to the firm s by Austria's 


Panthers 


annexation of Bosnia and Hcrztgou 
in 1908 . . 

Pntisy (Heartsease), a sma 11 Wj 
ceous wild plant (Viola tricolor) as 
oblong crenatc leaves on an nugu 
branched 



stem, deeply 
cut stipules, 
and flow ers 
v cry variable 
in size and 
colour, which 
are, however, 
most often 
light yellow, 
either pure 
or tinged 
wih purple. 

The cultiva- 
ted varieties 
are numerous 

(see Vioia) ,, E il 

The pansy is found Jil '••ornfR ' ^ 
any cultivated land, and flowers 
the summci. . + - I , ru j C bt 

Pantheism, the system 
which maintains that the « n *' t , ,»„■ 
God are identical, or that God 

and * 


Hcarltea'c, or WiM f'*"'? 


only substance It porvnuc » 
deal of early Indian religious thoE ^ 
especially in the Vedas (<l V ). . f( < 

pantheistic strain rnn^throiighj’^j ^ 
Greek philosophy ‘ 


n y The name * 

said to have been coined by 


Toland m 17 06 


Among thinker 

4UJUHU (It J I\HJ tY,A* 

philosophers of strongly p ln - , , 
tendencies may bo mentioned jo* 


Scotus Erigena (c. 87 f>’ 

Bruno (« 1000), Spinoza (rf lunf 1 - 


Hegel (if 1831) 4 . tim . n „v 

God, according to xiantbci ^ 


rmnent m all things, 


soul," having no indcj'eudom ■ ^ 


JUUt, 11 1 f 

tran-cendeut existence 


world. Six schools of pa«th=_ , . 
thought ha.t been diMiitrnbn 
(1) mechanical or materialistic I 
theism. which * ees Gcal as the m 1 " , 

cal unitv o f existence ; <?> onto! » 1 * 
pvtith-ism. tint of Spiros i, V, 
lookr upon God a- the single sub _ , 


underlying all appearances : f •*!_"- 


mu. pantheism: { t) psychical 
tlvivm, or the representation 01 


